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Jaxuart  4, 1876. 
The  President,  Dr.  Ruschknbkboer,  in  the  chair. 
Forty-four  members  present. 

Oh  PeialoduM. — Prof.  Leipt  exhibite<l  a  tooth  of  Petalodas, 
which  in  sha|>e  and  sixe  reseml>les  those  from  the  carboniferous 
ltmt-f»tone  of  Illinois*  described  by  Dr.  Newberry  under  the  name 
of  /'.  Itntjuk/rr,  The  specimen  was  brought  to  liis  notice  only 
thi^  CTcning  by  Edward  Bradin,  a  medical  student  of  the  Uni- 
Tt  r*»itv,  who  desire«l  to  know  what  it  was.  It  was  stated  to  have 
U*rn  f<»und  by  another  student,  Oakford  D.  Acton,  in  the  green 
i^od  marl,  al>out  six  miles  from  Salem,  New  Jersey.  Remains  of 
the  genus  have  previously  never  l>een  found  in  formations  later 
than  those  of  Carboniferous  age,  and  it  was  therefore  open  to  sus- 
picion whether  the  present  s|>ei*imen  really  belonged  to  the  green 
iimiid  dr|MJsit  of  Crutaceous  age.  Some  portions  of  ash-coIore<l 
matter  adhert^nt  to  the  tooth  consist  of  carbonate  of  lime,  and 
thi**  would  indicate  that  the  specimen  had  been  derived  from  lime- 
i»tunc. 


January  11.'  ' 
The  President,  Dr.  Rusciiknberuer,  in  the  chair. 
Sixty -one  memliers  present. 

5'^B  — Tbb  4a7  iIm  Society  met  is  iu  ntw  boildinf ,  S.  W.  eora«r  of  Ra««  and 
%mn%%mtk  0if««t«,  for  l^  flrtt  tioio. 
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January  18. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Forty-three  members  present. 


January  25. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Fort3'-five  members  present. 

The  following  were  elected  members:  Chas.  L.  Sharpless,  Dr. 
Alfred  Whelen,  Rev.  W.  Q.  Scott,  Dr.  Henry  M.  Fisher,  Edwin 
H.  Fitler,  Dr.  Wm.  R.  Cruice,  Chas.  H.  Rogers,  and  Dr.  W.  F. 
Waugh. 


February  1. 

The  President,  Dr.  Rusghenberger,  in  the  chair. 

Forty-six  members  present. 

A  paper  entitled  "  Description  of  a  New  Generic  Type,  Bassari- 
cyon  Gabbii,  of  Procyonidse  from  Costa  Rica,"  by  J.  A.  Allen 
was  presented  for  publication. 

On  a  Gigantic  Bird  from  the  Eocene  of  New  Mexico. — Prof. 
Cope  exhibited  a  tarsometatarsus  of  a  bird,  discovered  by  himself 
during  the  explorations  in  New  Mexico,  conducted  by  Lieut.  O. 
M.  Wheeler,  U.  S.  A.  The  characters  of  its  proximal  extremity 
resemble  in  many  points  those  of  the  order  Cursores  (represented 
by  the  Struthionidse  and  Dtnomts),  while  those  of  tlie  distal  end 
are,  in  the  middle  and  inner  trochleae,  like  those  of  the  Oastomis 
of  the  Paris  Basin.  Its  size  indicates  a  species  with  feet  twice 
the  bulk  of  those  of  the  ostrich.  The  discovery  introduces  this 
group  of  birds  to  the  known  faunte  of  North  America  recent  and 
extinct,  and  demonstrates  that  this  continent  l\as  not  been  desti- 
tute of  the  gigantic  forms  of  birds,  heretofore  chiefly  found  in 
the  Southern  Hemisphere  faunae.    The  description  is  as  follows : — 

The  hypotarsus  is  moderately  prominent,  with  broad  truncate 
face,  and  does  not  inclose  the  ligamentous  groove  of  its  inner  side. 
Its  superior  angle  is  broken  awa}'  in  the  specimen.  The  two  fora- 
mina which  pierce  the  shaft  just  below  the  head,  are  well  separated 
from  each  other  both  on  the  posterior  and  anterior  faces,  marking 
nearly  equal  thirds  of  the  transverse  diameter  of  the  bone.    The 
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cotyloid  cavities  for  the  tibio-tarsus  are  bounded  by  an  elevated 
margin,  and  are  separated  medially  by  a  single  low  oblique  ridge. 
The  groove  of  the  posterior  face  is  particularly  wide,  and  the  inner 
part  of  the  shaft  is  thinned,  while  the  outer  border  is  broadly  con- 
vex. The  proximal  part  of  the  inner  border  (as  far  as  it  is  pre- 
served) is  marked  with  a  flat  surface  which  is  roughened  with 
ridges,  which  is  perhaps  the  sutural  articulation  of  the  proximal 
end  of  the  metatarsus  of  the  hallux.  No  such  surface  exists  on 
the  corresponding  bone  of  the  ostrich  or  emeu.  Only  two  of  the 
free  distal  phalangeal  extremities  are  preserved.  The  shaft  is 
.  broken,  showing  that  its  interior  is  filled  with  cancellous  tissue. 
The  free  extremities  are  remarkable  for  the  great  inferior  extent  of 
the  articular  trochlear  face.  The  median  is  strongly  grooved  with 
an  obtuse  excavation,  and  the  lateral  or  bordering  ridges  are  equal 
and  rounded.  The  groove  is  continuous  with  the  superior  surface, 
but  not  with  the  inferior.  There  the  convergent  lateral  ridges  in- 
losing  the  open  groove,  terminate  in  an  abrupt  elevation  above  the 
adjacent  surface  of  the  shad.  The  sides  at  this  point  are  concave. 
The  inner  free  condyle  has  an  oblique  articular  face,  the  external 
ridge  dropping  away  internally  as  in  many  birds,  and  produced 
beyond  the  inner  ridge,  distal ly.  The  articular  face  becomes  then 
a  part  of  a  spiral,  and  is  little  grooved  above,  but  strongly  grooved 
medially.  The  vertical  diameters  of  the  sides  differ,  the  inner 
being  much  greater,  and  both  are  concave.  A  strong  foramen 
pierces  the  shafl  just  within  the  point  of  junction  of  the  inner  and 
medial  free  extremities. 

MeaiurermnU.  m. 

Transverse  diameter  of  proximal  end  of  tarsometatarsus     .        .    .100 

Antero-posterior  do.  (pwutly  inferential) 070 

Imerral  between  penetrating  foramina  on  anterior  face  shaft      .     .017 

C  Long  diameler 050 

Median  distal  condyle  <  Vertical  diameter 048 

r  Transverse  diameter 040 

4  Lon^  diameter 087 

Internal  distal  condyle  <  Vertical  diameter 040 

(,  Transverse  diameter 031 

The  large  size  and  wide  separation  of  the  i)enet rating  foramina, 
and  the  thin  internal  edge  with  sutural  articular  facet,  distinguish 
this  form  as  distinct  from  any  of  the  genera  of  Struthionidae  and 
Dinomithidse.    It  is  therefore  named  Diatryma  gigantea. 

On  Strontianite  and  Associated  Minerals  in  Mifflin  Co, — Mr. 
Henrt  Cabvill  Lewis  remarked  that  it  might  be  of  interest  to 
mention  the  occurrence  of  Strontianite  in  Pennsylvania — a  mineral 
which  he  believed  had  not  been  heretofore  recorded  as  occurring  in 
our  State. 

He  had  found  it  quite  abundantly  in  Mifflin  County  on  the 
Juniata  opposite  Mount  Union.    It  exists  as  tufts  of  white  acicular 
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crystals,  lining  pockets  in  limestone,  or  when  in  shale,  disseminated 
throughout  the  rock-mass.  The  specimen  presented  to  the  Academy 
is  of  the  latter  kind.  Its  geological  position  is  in  hydraulic  lime- 
stone near  the  lower  horizon  of  the  Water  Lime  Group.  (No. 
VI.  of  Penna.  Survey.) 

Several  other  minerals  have  been  found  associated  with  the 
strontianite ;  among  them  a  strontianitic  aragonite,  found  in  fibrous 
crystalline  crusts,  generally  about  half  an  inch  thick.  When  heated 
before  the  blowpipe  it  gives  a  red  flame,  and  sometimes  slightly 
exfoliates.  A  specimen  was  examined  by  Dr.  Genth,  who  finds  the 
amount  of  strontia  present  to  be  about  one-half  of  one  per  cent. 

Calcite,  ferrocalcite,  common  aragonite,  and  fluorite  occur  at  the 
same  locality. 

A  statement  in  Prof.  Rogers'  "Geology  of  Pennsylvania''  (Vol. 
I.  p.  215),  referring  to  the  occurrence  of  strontianite  at  Marble 
Hall,  Montgomery  County,  is  probably  incorrect ;  barites,  which  is 
there  plentiful,  being  mistaken  for  it. 


February  8. ' 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Twenty-nine  members  present. 

Mr.  Thomas  Meehan  remarked  that  the  American  correspon- 
dent of  "  Nature"  had  characterized  some  recent  remarks  of  his  on 
fertilization  by  insect  agency,  as  an  attack  on  Mr.  Darwin.  He 
thought  the  members  of  the  Academy  would  bear  him  out  in  the 
statement  that  the  facts  and  observations  he  had  from  time  to 
time  offered  were  submitted  in  no  spirit  of  antagonism  to  Mr. 
Darwin,  but  often  favored  as  much  as  they  opposed  views  held  by 
that  distinguished  gentleman.  Even  those  who  were  avowed 
partisans  of  Mr.  Darwin  felt  it  necessary  to  strengthen  their  posi- 
tions by  searching  for  new  facts;  surely  the  mere  student  who  was 
willing  to  wait  till  the  evidence  was  all  in,  might  offer  the  facts  as 
he  found  them,  without  being  liable  to  the  charge  of  direct  anta- 
gonism. However,  he  felt  fortunate  to-night  in  having  two  new 
facts  to  offer,  one  of  which  might  favor,  and  the  other  oppose 
some  generally  accepted  views. 

Variation  in  Quercus  macrocarpa. — Mr.  M.  remarked  that 
among  many  other  characters  distinguishing  oaks,  the  color  of 
the  one-year-old  twigs  was  marked.  Some  species  had  purplish* 
red  twigs,  as,  for  instance,  the  white  oak ;  others,  as  the  burr  oak, 
had  gray  twigs.  This  character  was  remarkably  constant  through 
all  the  species.  He  exhibited  some  branches  of  the  burr  oak 
( Quercus  macrocarpa)  in  which  was  a  tendency  to  develop  the 
character  of  the  white  oak.  From  the  articulus  of  the  fallen  leaf 
downwards,  in  some  cases  extending  several  inches,  was  a  purple 
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line  similar  to  the  color  of  the  white  oak,  giving  the  twig  a  striped 
appearance.  There  was  no  reason  why  the  whole  twig  might  not 
lose  its  gray  color  and  become  purple  or  brown,  instead  of  par- 
tially so  as  now,  and  no  reason  why  it  might  not  become  a  perma- 
nent and  enduring  character.  It  was  undoubtedly  a  fact  favoring 
evolutionary  views. 

Self' Fertilization  in  Browallia  elata Mr.  Meehan  exhibited 

specimens  of  this  common  green-house  annual  in  flower  and  with 
an  abundance  of  perfect  seed,  and  said  it  had  been  produced  from 
plants  which  had  no  aid  whatever  from  insects  in  fertilization. 
The  tendency  of  thought  at  the  present  time  was  to  present  the 
generalization  that  plants  were  benefited  by  cross  fertilization; 
that  they  had  come  to  abhor,  so  to  say,  in-and-in  breeding,  and 
that  color,  fragrance,  and  honeyed  secretion  in  flowers  had  been 
developed  in  these  later  ages  solely  as  inducements  to  insects  to 
visit  them,  and  thereby  secure  this  cross  fertilization.  He  did 
not  regard  this  necessity  for  cross  fertilization — this  supposed 
injury  to  plants,  from  in-and-in  breeding— to  be  proved  by  any 
means,  as  there  are  abundant  evidences  to  the  contrary.  But  un- 
doubted self-fertilizers  have  existed  as  long  and  are  every  way 
as  healthy  as  those  that  cannot  now  fertilize  themselves.  It  was 
essential,  he  thought,  that  this  point  should  be  more  fully  proved 
before  we  could  say  much  about  special  contrivances  for  insuring 
insect  fertilization. 

That  there  was  a  considerable  number  of  plants  that  could  only 
be  fertilized  by  insect  agency,  was  certainly  true,  and  as  remark- 
able as  it  was  true,  and  whatever  the  purport  of  this  arrangement 
might  ultimately  be  proved  to  be,  they  who  were  working  up  this 
field  and  increasing  the  number  of  instances  were  doing  inestima- 
ble service  to  science.     But  while  there  were  instances  of  structure 
which  seem  to  be  specialized  particularly  with  the  object  of  insect 
fertilization,  it  was  but  right  that  we  should  not  close  our  eyes  to 
other  structures  which  just  as  strongly  seemed  specialized  to  prevent 
it    That  was  the  case  with  the  Browallia  now  exhibited.    Not  only 
was  it  a  fact  that  this  plant  with  such  an  attractive  blue  color 
perfected  every  seed  vessel  without  insect  aid,  but  the  structure 
of  the  flower  was  such  that  should  an  insect  endeavor  to  collect 
the  pollen  it  would  only  aid,  if  that  were  necessary,  in  self-fertili- 
zation.    The  stigma  was  nearly  the  length  of  the  corolla  tube ; 
and  the  anthers,  a  trifle  longer,  were  arranged  closely  around 
it.    Two  of  these  were  inverted  just  over  the  stigma,  their  backs 
being  densely  bearded,  and  appearing  to  the  naked  eye  like  peta- 
loid  processes   effectually  closing  the  mouth  of  the  throat.    No 
insect  could  thrust  its  proboscis  into  the  tube,  except  through  this 
dense  bearded   mass,  and  if  it  had  foreign  pollen,  would  be  tho- 
rooghly  cleaned  by  the  beard ;  but  the  very  act  of  penetration 
would  thrust  tliese  anthers  forward  on  to  the  pistil,  and  thus  aid 
in  rupturing  the  pollen  sacs,  and  of  course  the  self-fertilization  of 
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the  flower.  If  we  are  to  be  told  that  '^  all  flowers  with  brilliant 
colors"  have  been  so  developed  by  the  "  unconscious  agency  of 
insects,"  as  Sir  John  Lubbock  tells  us ;  and  if  we  are  to  regard 
peculiarities  of  structures  which  prevent  self-fertilization,  as  hav- 
ing been  arranged  especiall}'  with  that  view  and  to  that  end,  what 
are  we  to  say  of  cases  like  this  of  Browallia,  with  brilliant  color, 
and  special  structure  favoring  self-fertilization  ? 


Ffbruaby  15. 

The  President,  Dr.  Ruschenbeboeb,  in  the  chair. 

Thirty  members  present. 

A  paper  entitled  "Description  of  a  Monstrosity,"  by  H.  C. 
Chapman,  M.D.,  was  presented  for  publication. 

Description  of  anew  Tstnia  from  Rhea  Americana. — Dr.  Chap- 
man called  the  attention  of  the  members  to  a  new  species  of  Taenia 
which  he  had  found  in  the  alimentary  canal  of  the  Rhea  Ameri- 
cana. According  to  Diesing  there  exists  in  the  Struthio  a  taenia, 
but  as  no  description  is  given  he  could  not  say  whether  the  species 
are  the  same.  It  is  very  probable,  however,  that  they  are  so.  If 
future  investigation  should  show  this  to  be  correct,  it  will  oflTer 
another  illustration  of  closely  related  forms  having  the  same 

entozoa.  The  taenia  from  the  Rhea  varies  from 
9  to  10  inches  in  length.  Its  head  measures 
^9  of  an  inch  in  breadth  and  ^^  of  an  inch  in 
length  (to  beginning  of  Ist  segment).  The 
head  is  provided  with  four  suckers.  The  cer- 
vical segments  are  rounded  off  at  the  articula- 
tions, but  the  mature  ones  are  serrated.  The 
genital  aperture  is  lateral  and  alternates  from 
side  to  side.  Sometimes  there  will  be  as 
many  as  five  successive  segments  on  one  side 
exhibiting  these  apertures,  and  then  five  will 
be  seen  on  the  opposite  side  of  the  next  five 
successive  segments.  The  penis  could  be  pro- 
truded by  compression  and  the  vagina  readily 
seen. 
From  the  fact  of  the  head  being  rather  thickly  set  upon  this 
species,  the  name  Taenia  taiiricollis  was  proposed  for  it. 
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February  22. 

The  President,  Dr.  Ruschenberoer,  in  tlie  chair. 

Thirty-two  members  present. 

A  paper  entitled  "  Descriptions  of  New  Species  of  Fossils  from 
Paleozoic  Rocks  of  Iowa,"  by  Chas.  A.  White,  M.D.,  was  pre- 
sented for  publication. 

On  the  Theory  of  Evolution. — Prof.  Cope  gave  a  history  of  the 
progress  of  the  doctrine  of  evolution  of  animal  and  vegetable 
types.  While  Darwin  has  been  its  prominent  advocate  within 
the  last  few  years,  it  was  first  presented  to  the  scientific  world,  in 
a  rational  form,  by  Lamarck  of  Paris,  at  the  commencement  of 
the  present  century.  Owing  to  the  adverse  influence  of  Cuvier, 
the  doctrine  remained  dormant  for  half  a  century,  and  Darwin  re- 
suscitated it,  making  important  additions  at  the  same  time.  Thus 
Lamarck  found  the  variations  of  species  to  be  the  primary  evi- 
dence of  evolution  by  descent.  Darwin  enunciated  the  law  of 
^  natural  selection"  as  a  result  of  the  struggle  for  existence,  in 
accordance  with  which  ^^  the  fittest"  only  survive.  This  law,  now 
generally  accepted,  is  Darwin's  principal  contribution  to  the  doc- 
trine. It,  however,  has  a  secondary'  position  in  relation  to  the 
origin  of  variation,  which  Lamarck  saw,  but  did  not  account  for, 
and  which  Darwin  has  to  assume  in  order  to  have  materials  from 
which  a  ^^  natural  selection"  can  be  made. 

The  relations  exhibited  by  fully  grown  animals  and  plants  with 
transitional  or  embryonic  stages  of  other  animals  and  plants,  had 
attracted  the  attention  of  anatomists  at  the  time  of  Lamarck. 
Some  naturalists  deduced  from  this  now  universally  observed 
phenomenon,  that  the  lower  types  of  animals  were  merely  re- 
presaed  conditions  of  the  higher,  or  in  other  words,  were  embry- 
onic stages  become  permanent.  But  the  resemblances  do  not 
usnmlly  extend  to  the  entire  organism,  and  the  parallels  are  so 
incomplete,  that  this  view  of  the  matter  was  clearly  defective,  and 
did  not  constitute  an  explanation.  Some  embryologists,  as  Lere- 
boallet  and  Agassiz,  asserted  that  no  argument  for  a  doctrine  of 
descent  could  be  drawn  from  such  facts. 

The  speaker,  not  adopting  either  view,  made  a  full  investigation 
Into  the  later  embryonic  stages,  chiefly  of  the  skeleton  of  the  Ba- 
trachiftfin  1865,  and  Prof.  Hyatt,  of  Salem,  Mass.,  at  the  same 
time  made  similar  studies  in  the  development  of  the  Ammonites 
and  Nautili.  The  results  as  bearing  on  the  doctrine  of  evolution 
were  published  in  1869  (in  "  The  Origin  of  Genera").  It  was  there 
pointed  out,  that  the  most  nearly  related  foims  of  animals  do 
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present  a  relation  of  repression  and  advance,  or  of  permanent  em- 
bryonic and  adult  type,  leaving  no  doubt  that  the  one  is  descended 
from  the  other.  This  relation  was  termed  exact  parallelism.  It 
was  also  shown,  that,  if  the  embryonic  form  were  the  parent, 
the  advanced  descendant  was  produced  by  an  increased  rate  of 
growth,  which  phenomenon  was  called  acceleration ;  but  that  if 
the  embryonic  type  were  the  offspring,  then  its  failure  to  attain 
to  the  condition  of  the  parent  is  due  to  the  supervention  of  a 
slower  rate  of  growth  ;  to  this  phenomenon  the  term  retardation 
was  applied.  It  was  then  shown  that  the  inexact  parallelism  was 
the  result  of  unequal  acceleration  or  retardation ;  that  is,  accele- 
ration affecting  one  organ  or  part  more  than  another,  thus  dis- 
turbing the  combination  of  characters,  which  is  necesslary  for  the 
state  of  exact  parallelism  between  the  perfect  stage  of  one  animal, 
and  the  transitional  state  of  another.  Moreover,  acceleration  im- 
plies constant  addition  to  the  parts  of  an  animal,  while  retardation 
implies  continual  subtraction  from  its  characters,  or  atrophy.  He 
had  also  shown  (Method  of  Creation,  1871),  that  the  additions 
either  appeared  as  exact  repetitions  of  preexistent  parts,  or  as 
modified  repetitions^  the  former  resulting  in  simple,  the  latter  in 
more  complex  organisms. 

Professor  Haeckel,  of  Jena,  has  added  the  keystone  to  the  doc- 
trine of  evolution  in  his  gastrsea  theory.  Prior  to  this  generaliza- 
tion, it  had  been  impossible  to  determine  the  true  relation  existing 
between  the  four  types  of  embryonic  growth,  or,  to  speak  other- 
wise, than  that  thcj''  are  inherently  distinct  from  each  other.  But 
Haeckel  has  happily  determined  the  existence  of  identical  stages 
of  growth  (or  segmentation)  in  all  of  the  types  of  eggs,  the  last 
of  which  is  the  gastrula  ;  and  beyond  which  the  identity  ceases. 
Not  that  the  four  types  of  gastrula  are  without  difference,  but  this 
difference  may  be  accounted  for,  on  plain  principles.  In  18T4, 
Haeckel,  in  his  Anthropogenic,  recognizes  the  importance  of  the 
irregularity  of  time  of  appearance  of  the  different  characters  of 
animals,  during  the  period  of  growth,  as  affecting  their  permanent 
structure.  While  maintaining  the  view  that  the  low  forms  repre- 
sent the  transitional  stages  of  the  higher,  he  proceeds  to  account 
for  the  want  of  exact  correspondence  exhibited  by  them  at  the 
present  time,  by  reference  to  this  principle.  He  believes  that  the 
relation  of  parent  and  descendant  has  been  concealed  and  changed 
by  subsequent  modifications  of  the  order  of  appeai'ance  of  charac- 
ters in  growth.  To  the  original,  simple  descent  he  ap;)lies  the 
term  palingenesis ;  to  the  modified  and  later  growth,  coenogenesis. 
The  causes  of  the  change  from  palingenesis  to  coenogenesis,  he  re- 
gards as  three,  viz. :  acceleration,  retardation,  and  heterotopy. 

It  is  clear  that  the  two  types  of  growth  distinguished  by  Prof. 
Haeckel  are  those  which  had  been  pointed  out  by  Prof.  Cope  in 
"The  Origin  of  Genera,"  as  producing  the  relations  of"  exact"  and 
"  inexact  parallelism ;"  and  that  his  explanation  of  the  origin  of 
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the  latter  relation  by  Acceleration  or  retardation  is  the  same  as 
that  of  the  latter  essay.  The  importance  which  he  attaches  to 
the  subject  was  a  source  of  gratification  to  the  speaker,  as  it  was 
a  similar  impression  that  led  to  the  publication  of  ^^  The  Origin  of 
Genera*'  in  1869. 

It  remains  to  observe  that  the  phenomena  of  exact  parallelism 
or  palingenesis,  are  quite  as  necessarily  accounted  for  on  the  prin- 
ciple of  acceleration  or  retardation,  as  arc  those  of  inexact  paral- 
lelism or  CQ^nogenesis.  Were  all  parts  of  the  organism  accelerated 
or  retanied  at  a  like  rate,  the  relation  of  exact  parallelism  would 
never  be  disturbed ;  while  the  inexactitude  of  the  parallelism  will 
depend  on  the  numl)er  of  variations  in  the  rate  of  growth  of  dif- 
ferent organs  of  the  individual,  with  additions  introduced  from 
time  to  time.  Hence  it  may  be  laid  down,  that  synchronous  ac- 
celeraiion  or  retardation  produces  exact  parallelism,  and  hetero- 
chronous  acceleration  or  retardation^  produces  inexact  parallel- 
ism. 

In  conclusion,  it  may  be  added  that  acceleration  of  the  segmen- 
tation, the  protoplasma  or  animal  portion  of  the  primordial  egg, 
or  retardation  of  segmentation  of  the  deutoplasma  or  vegetative 
half  of  the  egg,  or  both,  or  the  same  relation  between  the  growth 
of  the  circumference  and  centre  of  the  egg^  has  given  rise  to  the 
foar  types  which  the  segmentation  now  presents. 

An  anal^'sis  of  the  laws  of  evolution  may  be  tabulated  as  fol- 
lows:— 

*  ^  S  '^     ^^  ^  3 


<c:  va        '^       ;; 


C»       B'        O       •>«« 


Which  proceeds  byJaXr!^^^^^^^^  I 

rtiardatian^  i  Exact  atrophy *  * 

which  proceeds  by  ( Inexact  atrophy  (or  senility)' . .   *  * 

A  Human  Skull  exhibiting  unusual  Features. — Dr.  Allen  ex- 
hibited a  human  skull  showing  a  number  of  peculiarities.  The 
most  conspicuous  of  these  was  a  large  bridge-like  process  of  bone 
extending  backward  from  the  base  of  the  pterygoid  process  and 
adjoining  the  under  surface  of  the  sphenoid  bone  in  front  of  the 
foramen  spiuosum.  It  was  s^'mmetrical,  and  visible  through  the 
foramen  ovale,  from  within  the  brain-ease. 

Variations  in  this  portion  of  the  skull  arc  frequent. 

'  So  called  by  Professor  Hyatt. 
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The  posterior  edge  of  the  outer  pterygoid  plate  is  exceedingly 
variable.  A  small  process  (3)  is  often  seen  jutting  backward 
&om  the  border  of  the  outer  plate  od  a  level  with  the  end  of  the 
spinous  process.  Several  specimens  ia  the  collection  exhibit  a 
bridge  formed  by  this  process  uniting  with  the  spinous  process. 

That  the  variation  in  the  skull  under  consideration  is  not  of  this 
kind  is  proved  by  the  specimen  exhibiting  this  process,  which  for 
the  need  of  distinguishing  it  from  the  other  may  be  called  the 
accessory  process. 

The  foramen  (2)  caused  by  the  bridge-like  process  opens  with- 
out in  the  zygomatic  fossa,  and  within  at  the  anterior  border  of 
the  foramen  ovale.  It  probably 
carried  a  large  branch — the  motor 
trunk — of  the  inferior  maxillary 
division  of  the  fifth  cranial  nerve. 
Among  other  peculiarities  of  the 
same  specimen  may  be  mentioned 
a  duplication  of  the  foramen  spi- 
nosum  ofthe  right  side;  the  almost 
oval  shape  of  the  sphenoidal  fis- 
sure; the  presence  of  several  is- 
land-like patches  of  the  upper 
surface  of  the  greater  wing  of  the 
sphenoid  bone  through  openings 
in  the  orbital  plates  of  the  frontal 
1  otii  foniBH.  1  Abnormid  foniiH.  bone ;  the  exceedingly  bold  sculp- 
3  AccfMorr  p™»M.  4.  Bpiaom  prono.  turing  of  the  inner  layer  of  the 
brain  case;  the  great  thinning  of 
the  wall  at  the  temporal  fossse;  pronounced  depression  for  the 
cartilaginous  portion  of  the  Eustachian  tube,  and  two  slit-like 
infra-orbital  foramina.  The  latter  are  situated  five  lines  below  the 
orbit,  and  associated  with  a  canal  extending  outward  and  backward. 
The  infra-orbital  canal  is  eight  lines  long. 

With  nil  these  peculiarities  the  muscular  impressions  are  weak; 
the  mastoid  processes  of  ordinary  proportions,  and  the  styloid 
processes  very  small. 

Dr.  Allen  concluded  that  the  inner  or  true  cranial  plate  had 
been  (tut'r-dovolopcd.  The  outer  plate  remained  nearly  the  same, 
excepting  at  the  base  of  the  pterj-goid  process. 

Variations  In  the  skull  can  be  arranged  in  three  groups.  (1) 
Those  ])eGuliar  to  modification  in  the  form  of  the  eutire  skull,  due 
to  arrests  or  excesses  in  development.  (2)  Those  due  to  plus 
development  of  the  inner  or  true  plate.  (3)  Those  due  to  trac- 
tion of  muscles.  This  latter  causes  no  change  on  the  inner  plate, 
unless  llio  error  occurs  at  an  early  age.  Ordinarily,  muscular 
action  aK'ccts  the  outer  plate  of  the  skull  only. 
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Febbuabt  29. 

The  President,  Dr.  Rusohenbebqeb,  in  the  chair. 

Fifty-nine  members  present. 

The  meeting  having  adjourned  until  March  7,  the  following  were 
then  elected  members : — 

Jesse  W.  Starr,  Crozer  GriflQth,  James  H.  Windrim,  Wm.  Harris 
Kneass,  Chas.  Wilt,  Howard  Spencer,  Thomas  S.  Root,  Jas.  W. 
McAllister,  James  Ridings,  Horace  F.  Jayne,  George  Biddle, 
Geo.  B.  Dixon,  James  H.  Ridings,  Charles  A.  Blake,  Robt.  Wood, 
John  Meichel,  Wm.  S.  Pine,  Wm.  L.  Abbot,  and  J.  Sergeant 
Price. 

M.  Alphonse  Pinart,  of  Paris,  and  Edward  T.  Stevens,  of  Salis- 
bury, England,  were  elected  correspondents. 

The  committees  to  which  they  had  been  referred  recommended 
the  following  papers  to  be  published  : — 
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DE8CBIPTI0N  OF  A  NEW  GEKEBIC  TYPE  (BA88ABICY0N)  OF 

PB0GY0NIB2  FBOK  COSTA  BICA. 

BY  J.  A.  ALLEN. 

The  large  collection  of  skulls  and  skins  gathered  by  Professor 
W.  M.  Gabb  during  his  scientific  survey  of  Costa  Rica,  and  now 
deposited  in  the  National  Museum  at  Washington,  includes  an 
undescribed  species  of  Procyonidee.  This  species  forms  also  a 
new  generic  type,  and,  furthermore,  otie  which  differs  so  widely 
from  the  forms  previously  known  as  to  warrant  its  consideration 
as  the  type  of  a  new  sub-family,  it  being  as  unlike  Nasua  or 
Procyon  as  these  genera  are  unlike  each  other.  The  new  form  is 
at  present  represented  in  the  collection  by  only  a  single  skull 
(Nat.  Mus.  No.  14,214),  the  skin  that  came  with  it  (Nat.  Mus.  No. 
12,237)  having  in  some  way  been  mislaid.  The  skull  is  that  of  a 
rather  aged  individual,  as  shown  by  the  obliteration  of  nearly  all 
of  the  sutures,  and  the  somewhat  worn  state  of  the  teeth,  but  is 
in  excellent  condition  with  the  exception  of  the  loss  of  a  few  of 
the  teeth. 

The  outline  of  the  skull  in  profile  (plate  1,  fig.  1)  is  much  as  in 
Procyon^  but  the  anterior  portion  is  more  depressed  and  is  rela- 
tively shorter  and  narrower ;  the  postorbital  processes,  however, 
are  much  more  developed,  as  much  so  as  in  Bassaris  or  Felis^ 
and  the  temporal  ridges  are  widely  separated,  even  in  old  age. 
As  seen  from  above,  the  skull  has  quite  a  resemblance  to  that  of 
Bassaris^  especially  in  the  large  size  of  the  orbits,  the  strongly 
developed  postorbital  processes,  and  the  wide  interval  between 
the  temporal  ridges,  in  all  these  points  resembling  Bassaris  far 
more  than  either  Nasua  or  Procyon^  its  really  nearest  afiSnes.  The 
auditory  bullte  also  differ  widely  in  form  and  position  from  those 
of  either  Nasua  or  Procyon^  presenting  In  some  respects  features 
that  are  exceptional  among  the  carnivora.  One  of  the  most  im- 
portant characters,  however,  of  the  new  type  consists  in  the  form 
of  the  malar  bone,  which  is  greatly  depressed  and  expands  abruptly 
outward  in  a  nearly  horizontal  plane  ftrom  the  alveolar  border  of 
the  maxilla,  thus  forming  a  nearly  horizontal,  triangular  expansion 
beneath  the  orbit — a  feature  not  possessed  by  any  of  its  nearest 
affines,  and  only  approximated  in  Baaaaris  and  in  the  cats.  This 
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results  in  giving  a  breadth  to  the  sknll  at  the  anterior  end  of  the 
xygomatic  arch  but  little  less  than  that  at  its  posterior  end,  at 
which  point  the  skull  has  its  maximum  width.  The  orbits  are 
relatively  twice  the  size  of  those  of  Procyon^  and  being  directed 
considerably  forward,  give  to  the  skull  a  quite  cat-like  aspect.  In 
consequence  of  the  low  origin  of  the  malar  bone,  the  small  infra- 
orbital foramen  is  placed  very  low,  scarcely  more  than  its  breadth 
above  the  alveolar  border  of  the  maxilla. 
In   respect  to  other  features,  the  dentition  is   much   as   in 

Procyon  and  Nasua  f  M.  A  C.  i- 1.  A=  ?^  =  4o).    The  canines, 
^  V         6.        1       3  =  20  / 

however,  are  smaller  than  in  Nasua^  and  the  molars  are  shorter 

and  more  nearly  square  than  in  either  this  genus  or  Procyon^  as 

shown  by  the  subjoined  table  of  measurements : — 


Length. 

width 

Bassaricyon  Gabbii,         Ist  upper  molar 

.  0.15 

0.17 

Nasua  SnmichrasU,            »*      *' 

.    .    .80 

.27 

Procyon  "  Hemandezii,"  "      "        '» 

.    .84 

.85 

Bassaricyon  Gabbii,         2d  upper  molar 

.     .19 

.20 

Nasua  Sumichrasti,            "      "        " 

.    .    .83 

.80 

Procyon  "Hemandezii,"  •'      "        " 

.    .    .37 

.88 

BaA.saricyon  Gabbii,         8d  upper  molar 

.     .     .14 

.14 

Nasua  Sumichrasti,            *»      "        »* 

.     .     .80 

.38 

Procyon  **Hemandezii,"  "      **        *' 

.     .     .28 

.84 

Bassaricyon  Gabbii,         let  lower  molar 

.     .     .15 

.18 

Nasua  Sumichrasti,             "      *»        •* 

.     .     .82 

.18 

Procyon  "Hemandezii,"  '*      "        •* 

.     .     .28 

.18 

Bassaricyon  Gabbii,         2d  lower  molar 

.     .17 

.15 

Nasua  Sumichrasti,            '*      "        '* 

.     .    .87 

.20 

Procyon '*  Hemandezii,"  *♦      "        *» 

.     .42 

.30 

Bassaricyon  Gabbii,          8d  lower  molar 

.     .    .20 

.17 

Nasua  Sumichrasti,             '*      **        '* 

.     .     .82 

.24 

Procyon  "  Hemandezii,"  *'      "        " 

.     .     .41 

.25 

In  the  present  species  the  last  \ip\yev  molar  is  nearly  quadrate 
with  rounded  angles;  in  Procyon  it  is  subtriangular,  with  the 
inner  and  posterior  outer  angles  rounded ;  in  Nasua  it  has  the 
same  form  as  in  Procyon^  except  that  the  posterior  outer  angle  is 
sharp. 

The  palate  is  flat,  not  arched  as  in  Procyon  and  Nasua^  and 
well  produced  posteriorly.  The  auditory  bullae  are  greatly  swollen 
posteriorly ;  depressed  and  laterally  compressed  anteriorly.     The 
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basi-occipital  margin  of  the  bullae  is  deflected  inward,  so  that  pos- 
teriorly the  bullae  converge,  just  the  reverse  of  what  obtains  in 
Procyon^  in  which  the  bullae  diverge  posteriorly,  and  are  most  swol- 
len and  deflected  anteriorly.  In  Nasua  the  auditory  bullae  are 
placed  much  as  in  Procyon^  but  they  are  more  globular,  and  are 
well  developed  anteriorly.  The  converging  of  the  bullae  posteriorly 
rarely  occurs  among  the  Carnivora.  The  pterygoid  processes  are 
relatively  smaller  than  in  Procyon  and  Nasua;  the  paroccipital 
and  mastoid  processes  are  but  slightly  instead  of  strongly  de- 
veloped, and  the  paroccipital  are  not  incurved.  The  anterior  end 
of  the  intermaxillae  is  more  pointed  than  in  Procyon^  but  less  so 
than  in  Nasua. 

The  lower  jaw  diflTers  from  that  of  Procyon  in  its  straight  instead 
of  slightly  concave  alveolar  border,  straighter  lower  border,  and 
more  diverging  coronoid  process.  The  coronoid  process  is  also 
nearly  straight  on  the  anterior  border  to  its  apex,  instead  of 
greatly  rounded,  and  is  much  less  hollowed  posteriorly.  The 
apex  of  the  coronoid  is  also  pointed,  and  is  situated  in  a  line  with 
its  anterior  border.  The  angle  of  the  jaw  is  also  much  less  de- 
veloped, and  the  inferior  dental  canal  opens  considerably  more 
posteriorly  than  in  Procyon,  In  most  of  these  points  the  lower 
jaw  much  more  closely  resembles  that  of  Nasua  than  that  of 
Procyon. 

The  skull  indicates  an  animal  as  small  or  smaller  than  Bassaris 
asiuia — decidedly  smaller  than  Bassaris  Sumichrasti — and  hence 
not  more  than  one-fourth  the  size  of  the  smallest  known  form  of 
either  Procyon  or  Nasua^  as  indicated  by  the  following  table  of 
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Mtamremenli  of  SbuUt  of  Proeyon,  tf<uua,  Batsant,  and  Bastarieyon. 


i 

i 

1"" 

1 

ToUl  length 

3.10 

5.53 

5,10 

4.9S 

8.42 

Length  (anterior  end  of  intenuaxlllffi  to 

ocdi^Ul  condyles) 

a.  05 

5.03 

5.00 

4.63 

3,80 

Gre«lest  width 

1.05 

3.23 

8,40 

S.S5 

3.38 

Width  Bt  magtoid  proceswe . 

1.83 

3.15 

3.00 

8.80 

1.45 

Distance  between  the  orbits 

.80 

1.30 

1.05 

1. 10 

.75 

Width  at  orbital  procewea    . 

1.15 

1,75 

1.33 

1.80 

1,38 

Lmgth  of  nasal  bones  . 

1.38 

Width  of  nasal  bones  at  the  middle     . 

'.20 

.53 

Anterior  end  of  intermarills  to  molars 

i.'eb 

1.30 

I'.M 

'.83 

Anterior  end  of  intcnuaxillte  to  posterior 

margin  of  palat« 

1.73 

3,37 

3.10 

a.07 

1.47 

Anterior  end  of  intennaiillse  to  orbit   . 

.84 

2.35 

1.50 

1.60 

1.00 

Anterior  end  of  inlenaMlUm  to  orbital  pro- 

1.53 

3,00 

3.53 

2.40 

1,73 

Width  of  muzile  at  the  canines 

.67 

1.00 

1.80 

1.15 

.67 

Width  of  p«l«l«  at  second  molar 

.60 

.75 

.83 

.93 

.47 

Length  of  npper  molar  series 

.03 

1.50 

1.60 

1.60 

1.07 

Length  of  the  three  Ime  molare 

.47 

.87 

1,10 

.07 

.68 

Length  of  lower  moUt  series 

.95 

1.87 

1.87 

1.70 

1.13 

Length  of  the  three  true  molars 

.55 

1.03 

1.20 

1.17 

.72 

Length  of  lower  jaw    . 

3.20 

3.75 

3.40 

1.37 

Height  of  lower  jaw    . 

1.08 

L30 

1.05 

1.53 

1.08 

The  losB  of  the  skin  renders  it  impossible  to  now  properly  cha- 
racterize the  species,  but  as  it  is  presumably  only  temporarily 
mislai<l,  we  hope  soon  be  able  to  make  known  its  external  charac- 
ters. The  large  size  and  position  of  the  orbits,  and  the  large 
bnlUe,  seem  to  indicate  an  animal  of  noctamal  habits.  It  is 
also  evidently  rather  rare,  or  very  difficult  to  obtain,  since  Pro- 
fessor Gabb's  collection,  which  embraces  very  large  series  of  all 
the  more  common  speciea,  contains  but  a  single  example  of  this. 

For  the  genus  I  propose  the  name  Baasaricyon,  in  allusion  to 
its  strong  resemblance  in  several  features  to  Hassan's,  and  for  the 
■pefiies  that  of  Oabbii,  in  recognition  of  Professor  Oabb's  in- 
valuable contributions  to  our  knowledge  of  the  zoology  and  gene- 
nl  natural  history  of  the  Republic  of  Costa  Kica.  As  the  species 
differs  more  from  either  Na»ua  or  Procyon  than  the  latter  do  from 
each  other,  it  seems  to  form  a  type  quite  as  well  entitled  to  rank 
as  a  snb-family  of  the  Procyonidte  as  do  either  of  the  others,  and 
may  hence  be  called  Baeearicyonintt. 


(JNI*.  f-Vf  "H*"-  -wjjywrttttt?  -rf  'fiiBwOin^  -lift  uaamxnmz^^  if  idu 

t^tcM  ;>itAf>4A.  fhA  fHVOwa  Lm  -ua^  1.4  7%BCt  <iiiC  su£  ii^  iai£  ans 
<(HtM,  Ttw  '•hiWiwiV  »«K  'vMm  tewt.  Tie  lofcoir  Iwtait  CS  hottcs^ 
fM  rt-**(  -1/  Ow  A^vt.  -iiitW  ^ewwicin^  fee.    Thox  warn  iias  aas 


A  »  ri'UftrilN  tlmlr  mmlii  or  attKoliment,  the  children  were  joined 
lii)(nl<l>iir  niilnrlorly  liy  n  oommon  Btornum  and  posteriorly  by  the 
I'llw,  IIm>  liift  rllio  »t  tlin  rljilit  olillil  being  Joined  to  tlie  right  ribe 
iif  i)i*>  lt>(\,  (III  tiiy  tluNurlpllon  tlio  children  are  supposed  to  be 
l,VliiK  tt|i<)ii  tliplr  UnokN.)  Tliuru  were  two  distinct  vertebral  col- 
illiltiN  1  tilt)  IipiiiIm  Ktid  nocilCH  wuru  quite  Boparnte  and  f^ly  movable. 
'I'liK  rliilit  ii|>|ii>r  and  lowor  oxtrvmltios  or  rigbt  child  and  the  left 
il|i|>i>l'  mid  hiwiu'  tixtnuultl«<a  of  left  child  wor«  normal.  The  two 
llliivr  at'iHM  iiiti>t)u>tl  tu  tiQ  raproaeiited  in  a  rudimentary  condition 
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by  a  lamp  growing  out  of  a  scapula  more  or  less  divided  into  two. 
The  inner  claTicles  of  the  children  were  united.  The  bone  was 
found  fractured,  this  being  caused  no  doubt  in  labor.  The  inner 
l^s  of  the  children  were  fused  into  one,  which  articulated  with 
the  acetabulum  formed  by  the  inner  innominates.  The  foot  exhi- 
bited eight  toes.  Five  of  these  belonged  to  the  left  foot  of  right 
child  and  three  to  right  foot  of  left  child.  The  pelves  were  double. 
The  left  innominate  of  right  child  was  fused  with  the  right  inno- 
minate of  left  child. 

Circulatory  Apparatus — There  were  two  distinct  hearts  with 
i  sinus  between  them^  which  received  the  innominate  veins  and 
opened  into  the  right  and  left  auricles  of  the  heart  of  the  right 
child  and  the  right  auricle  of  the  heart  of  the  left  child.  The  heart 
of  the  left  child  was  twice  as  large  as  that  of  the  right,  the  common 
ctrotids  in  both  children  arose  by  a  single  trunk  from  their  re- 
spective aortas.  The  outer  subclavians  were  normal,  the  inner 
ones  feebly  developed.  The  two  aortas  were  well  developed,  but 
there  was  but  one  hypogastric  artery ;  this,  however,  was  large, 
and  came  off  from  the  aorta  of  left  child.  Two  pairs  of  lungs 
were  present. 

Alimentary  Apparatus, — While  there  were  two  distinct  stom- 
achs, the  two  small  intestines,  however,  united  twenty-seven  inches 
above  the  csecum  to  form  one  large  intestine,  which  terminated  in  a 
single  rectum  with  one  anus.     The  two  livers  were  continuous,  the 
umliilical  vein  divided  into  two  branches,  one  for  each  liver.    The 
two  pancreas'  were  massed  together,  but  only  one  spleen  was  seen. 
The   Oenito-urinary  Apparatus. — Four  kidneys  were   found, 
those  of  left  child  lying  rather  loosely  in  the  abdominal  cavity ; 
thev  exhibited  enormous  ureters  which  terminated  in  a  bladder  in 
front  of  the  uterus  of  the  left  child.     As  there  was  no  external 
opening,  their  size  arose  possibly  from  their  chronic  dilatation  by 
urine.     The  kidneys  of  the  right  child  were  found  in  their  normal 
condition,  their  ureters  terminated  in  a  bladder  which  was  seen 
lying  in  front  of  the  uterus  of  right  child.     The  uterus  of  the 
right  child  terminated  in  a  bifid  vagina  with  two  external  open- 
ings ;  the  uterus  of  left  child  was  longer  and  narrower  than  that 
of  right ;  its  vagina  was  imperforate.     The  rectum  lay  between 
•.be  two  uteri. 

Rejlection  on  the  Cause  of  Monstrosities, — It  is  well  known 
that  there  are  two  views  offered  by  physiologists  as  explanations 
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of  the  formation  of  monstrosities :  eitber  they  are  to  be  regar 
as  due  to  the  fusion  of  two  individuals,  or  the  secondary  ii 
vidual  is  to  be  considered  as  having  budded  from  the  first, 
an  argument  in  favor  of  this  latter  view  there  is  instanced 
fact  of  there  having  been  found  in  one  yolk  two  embryos  m 
or  less  united.  While  the  fact  is  true,  the  inference  that  s 
embryos  have  been  developed  from  one  germ  cannot  be  drt 
until  it  has  been  shown  that  such  a  yolk  has  not  resulted  f] 
the  fusion  of  two  yolks  while  in  the  oviducts.  As  an  objection 
the  former  view^  it  is  urged  that  as  the  presence  of  an  additio 
finger  or  toe  is  merely  regarded  as  an  exhibition  of  extra  nutriti 
a  sort  of  budding,  to  be  consistent  an  almost  perfect  second 
individual  should  also  be  regarded  as  such,  inasmuch  as  tb 
exists  a  gradual  series  between  the  very  simple  malformations  i 
the  more  complex  ones,  and  further,  if  an  additional  finger 
example  has  resulted  from  the  fusion  of  two  individuals,  what 
become  of  the  rest  of  the  secondary  being?  It  may  be  answe 
that  the  presence  of  an  extra  finger  cannot  be  fairly  compa 
with  that  of  a  secondary  sj'stem,  alimentary,  circulatory,  etc.,  i 
developed.  Again,  it  is  quite  conceivable  in  certain  cases  that  o 
a  part  of  a  secondary  individual  should  develop  and  the  i 
atrophy.  While  not  denying  that  there  can  be  budding  from  < 
tain  parts,  it  api>ears  to  me  that  a  fact  like  that  just  descril 
of  two  intestines  fusing  into  one,  with  the  remaining  org 
double  and  fully  developed,  is  more  readily  understood  by  s 
posing  that  two  individuals  have  been  joined  together  than  tl 
one  has  budded  from  tlie  other.  Tlie  dilferent  pups  in  a  litter 
developed  from  distinct  ova.  Most  authorities  consider  hun 
twins  as  having  tiie  same  origin.  It  seems  a  natural  inferei 
therefore,  that  a  monstrosity  such  as  I  have  just  described  is 
result  of  the  union  of  two  individuals  in  the  early  stages  of  { 
tation. 
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9I8GBIPTI0V  OF  NSW  SPECIES  OF  FOSSILS  FBOM  PALEOZOIC  BOCKS 

OF  IOWA. 

BT  CHARLES  A.  WHITE,  M.D. 

RADIATA. 
ACTINOZOA. 

Oenas  CHXTETES,  Fischer. 
ChstotM  Mmcatineniii  (n.  s.)- 

Poh'pary  not  usually  large  or  massive,  but  generally  encrusting 
some  object,  upon  which  it  attains  considerable  thickness  by  con- 
ceotric  layers ;  cells  exceedingly  slender,  but  under  a  good  lens 
they  show  their  numerous  septa  and  the  slight  constriction  of  the 
cells  between  them  quite  distinctl3\ 

This  species  seems  never  to  become  ramose,  or  even  elongated 
except  by  encrusting  some  elongated  object ;  by  this  habit  and  the 
unnsnal  minuteness  of  the  cells  it  may  be  distinguished  from  all 
other  species. 

Position  and  locality, — Devonian  strata,  near  Muscatine,  Iowa. 

Genos  MONTICTTLIPOBA,  D^Orbigny. 
loAtieulipora  montioula  (n.  s.)* 

Poly  par}'  usually  consisting  of  small  expanded  masses,  flat  or 
concave  below,  convex  above,  thin  at  the  edges,  but  the  middle 
portion  being  thickened  and  considerably  elevated ;  the  upper  sur- 
face having  the  pa  pillar}'  elevations  peculiar  to  the  genus  and  the 
under  side  sometimes  having  the  appearance  of  being  provided 
with  an  epitheca ;  cells  of  ordinary  size,  not  radiating  from  a  com- 
mon centre  but  extending  upward  more  or  less  perpendicularly 
with  the  plane  of  the  base  of  the  polypary. 

The  uniformity  of  habit  of  this  species  is  its  most  distinguish- 
ing characteristic,  and  by  which  it  may  be  readily  recognized. 

Position  and  locality. — Devonian  strata,  Iowa  City,  Iowa. 

Genas  LOPHOPHYLLTIX,  Edward  et  Hairne. 

Lophophyllnm  expaninm  (n.  s.) . 

Corallum  broadly  conical,  slightly  curved,  transverse  section 
subcircular,  calyx  broad,  not  deep;  rays  numerous;  septal  fos- 
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sette  not  ver}*  distinct,  situated  at  the  convex  side  of  the  corallum  ; 
columella  prominent,  laterally  flattened  so  as  to  form  a  more  or 
less  sharp  edge  along  its  crest. 

This  species  is  proportionally  much  broader  than  usual,  and 
when  its  interior  structure  is  better  known  it  may  possibly  be 
found  to  belong  to  the  genus  Axophyllum^  but  its  external  charac- 
ters seem  to  warrant  its  reference  to  Lophophyllum. 

Height  of  corallum  and  diameter  of  calyx  each  about  two  centi- 
metres. 

Position  and  locality. — Keokuk  limestone  (subcarboniferous), 
Henry  County,  Iowa. 

ECHINODERMATA. 

Genas  8TBOBILOCTSTITE8  (n.  g.). 

Bod}'  ovoid  or  subspherical ;  pectinated  apertures  forming  three 
inclosed  rhombic  areas,  one  on  each  of  the  four  parts  of  the  body 
except  the  posterior  part ;  those  of  the  two  lateral  parts  situated 
above  the  middle  of  the  body,  and  that  of  the  anterior  part  below 
the  middle ;  ovarian  aperture  distinct,  situated  a  little  below  the 
summit  of  the  posterior  side ;  the  four  principal  arm-grooves  dis- 
tinct, radiating  from  the  summit  as  far  as,  or  below,  the  middle ; 
small  secondary  arm-grooves  extending  obliquely  downward  from 
each  side  of  the  principal  grooves,  their  length  and  distribution 
being  made  irregular  by  the  i)resence  and  uns^^mmetrical  position 
of  the  pectinated  rhombs. 

The  principal  plates  are  probably  similar  to  those  of  Callocys- 
tites^  but  our  examples  do  not  show  their  shapes  distinctly ;  the 
secondary  plates  bordering  and  near  the  arm-grooves  numerous 
and  small. 

Two  specimens  only  of  the  species  representing  this  genus  have 
been  discovered.  One  of  these  is  very  imperfect,  and  the  other, 
although  in  a  comparatively  good  state  of  preservation,  does  not 
show  clearly  the  arrangement  of  all  the  plates.  Enough,  however, 
is  shown  of  its  structure  to  separate  it  from  any  described  genus. 
It  is  also,  so  far  as  I  am  aware,  the  first  cystidian  ever  found  in 
Devonian  rocks,  the  family  having  hitherto  been  regarded  as  cha- 
racteristic of  Silurian  strata. 

ftferobilooFititei  Cftlvinl  (n.  s.)* 

Body  subovoid  in  form  ;  principal  arm-grooves  distinct,  extend- 
ing nearly  to  the  base  of  the  body ;  the  two  antero-lateral  and  the 
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two  postero-lateral  grooves  respectively  coalescing  before  they 
reach  the  summit,  across  which  continuous  connection  is  made  with 
all  of  them  by  a  short  groove ;  the  front,  and  the  two  lateral  parts, 
of  nearly  equal  width  ;  the  posterior  part  narrower  than  either  of 
the  others,  and  bearing  the  ovarian  orifice  a  little  below  its  summit ; 
the  pectinated  rhombs  divided  longitudinally  by  a  distinct  suture ; 
the  rhomb  of  the  left  side  situated  about  one-third  the  height  of 
the  body  below  its  summit,  the  direction  of  the  long  diameter  being 
Dearly  at  right  angles  with  the  axis  of  the  body,  and  its  length  a 
little  more  than  two-thirds  the  full  width  of  the  side  :  the  rhomb 
of  the  right  side  situated  at  about  the  same  distance  below  the 
summit  as  that  of  the  left,  but  its  long  diameter  is  nearly  vertical 
and  twice  as  great  as  its  transverse  diameter ;  the  rhomb  of  the 
front  side  situated  near  the  base,  its  long  diameter  being  obliquely 
transverse  with  the  axis  of  the  body,  and  its  shape  and  size  being 
similar  to  that  of  the  left  side ;  secondary  plates  small,  tumid, 
placed  in  alternating  series  along  each  side  of  the  arm-grooves, 
tnd  outside  of  these  first  rows  there  are  other  similar  pieces,  some 
of  which  alternate  with  the  first,  but  others  are  more  irregularly 
distributed,  all  giving  the  surface  a  papillose  appearance. 

Column  and  appendages  unknown. 

Height  of  body  eighteen  millimetres ;  transverse  diameter  thir- 
teen millimetres. 

Specific  name  given  in  honor  of  its  discoverer,  Professor  Samuel 
Calvin  of  the  Iowa  State  University. 

Poisition  and  locality, — Devonian  strata,  Iowa  City,  Iowa. 

Geniu  MEOISTOCBnnrS,  Owen. 
ItfistoeriAiia  Famfworthi  (n.  s.)- 

Body  below  the  arms  moderately  deep,  its  sides  slightly  ex- 
panded, but  broadly  convex  below,  and  its  immediate  base  a  little 
concave;  dome  broadly  convex,  composed  of  numerous  small 
tamid  pieces,  and  apparently  having  a  short,  sub-central  probos- 
cis; arms  sixteen,  four  to  each  of  the  postero-lateral,  and  to  the 
anterior  rays,  and  two  to  each  of  the  antero-lateral  rays  ;  the  basal 
series  of  pieces  moderately  large,  slightly  concave,  more  than  half 
its  diameter  covered  by  the  last  joint  of  the  column ;  the  anal 
series  of  pieces  occupying  a  comparatively  broad  space ;  the  plates 
generally,  having  the  proportions,  shapes,  and  arrangement  common 
to  the  genus ;  the  central  portion  of  all  the  plates  is  prominent,  or 
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they  have  their  borders  so  depressed  as  to  produce  the  appear- 
ance of  central  prominence  to  the  plates,  and  of  broad  sutures 
between  them. 

Height  of  calyx  fourteen  millimetres ;  diameter  of  body  at  the 
base  of  the  arms,  twenty-seven  millimetres. 

This  species  differs  from  31.  latus  Hall,  from  rocks  of  the  same 
age  in  Iowa,  by  its  smaller  size,  its  tumid  plates  and  depressed 
sutures,  and  in  having  only  sixteen  arms  instead  of  twenty,  as  in 
that  species. 

Specific  name  given  in  honor  of  Professor  P.  J.  Farnsworth,  of 
the  Iowa  State  University,  who  first  discovered  it. 

PoHition  and  locality, — Devonian  strata,  Iowa  City,  Iowa. 

MOLLUSCA. 
BRACHIOPODA. 

Genus  STBICKLAHDINIA,  Billings. 
Strioklandinia  oaitelUna  (n.  s.). 

Shell  moderately  large,  sublenticular,  broadly  subovate  or  sub- 
circular  in  marginal  outline ;  valves  almost  equallj'  convex. 

Dorsal  valve  usually  showing  a  slightly  elevated,  indistinctly 
defined  mesial  fold,  which  is  quite  narrow  upon  the  posterior  por- 
tion of  the  valve,  but  widens  toward  the  front,  of  adult  shells ; 
umbo  broadly  convex ;  beak  not  prominent. 

Vent  ml  valve  usually  having  a  slight  flattening  of  the  antero- 
median portion,  correspondiug  with  the  indistinct  fold  of  the  other 
valve;  umbo  broadly  convex;  beak  not  prominent,  projecting 
backward  little  if  any  beyond  the  beak  of  the  other  valve ;  area 
distinct,  narrow,  its  length  less  than  half  the  greatest  width  of 
the  shell. 

Surface  of  both  valves  marked  by  numerous,  rather  coarse,  radi- 
ating, more  or  less  recurving,  angular  or  sharply  rounded  plica- 
tions, of  unequal  size  and  separated  by  spaces  of  unequal  width. 

Length  and  breadth  of  the  largest  example  discovered,  each 
forty -two  millimetres;  thickness,  both  valves  together,  twenty -one 
millimetres. 

Ponition  and  locality, — Niagara  limestone.  Upper  Silurian,  near 
Castle  Grove,  Jones  County,  Iowa. 


1S76.]  NATURAL  SCIENCES  07  PHILADELPHIA.  31 

CONCHIFERA. 

Qtnxu  PABACYCLA8,  HaU. 

Shell  sahlenticular ;  subcircular  or  subovate  in  marginal  out- 
line; beaks  small,  approximate,  pointing  forwai*d,  elevated  little 
if  any  above  that  portion  of  the  dorsal  margin  which  lies  behind 
them,  but  considerably  above  that  portion  in  front  of  them;  dorsal, 
posterior  and  basal  margins,  forming  nearly  one  uniform  curve, 
bnt  the  prominent  front,  which  is  the  narrowest  and  thinnest  part 
of  the  shell,  has  its  margin  more  abruptly  rounded;  ligament 
small,  slightly  prominent,  but  it  is  made  apparently  more  promi- 
nent by  two  distinct,  moderately  deep  narrow  grooves,  one  on 
each  side  of  it,  which  extend  from  between  the  beaks  backward, 
and  become  obsolete  upon  the  postero-dorsal  region ;  valves 
broadly  and  nearly  uniformly  convex,  the  surface  being  marked 
by  ordinary  lines  and  slight  undulations  of  growth. 

Length  of  the  most  perfect  example  discovered,  seventeen  milli- 
metres; height  fifteen  millimetres;  thickness  eight  millimetres. 
The  proportionate  thickness  of  fully  adult  shells  is  usually  much 
greater  than  that  here  given. 

The  specific  name  is  given  in  honor  of  Mr.  A.  H.  Sabin,  of 
Mason  Citv,  Iowa. 

Position  and  locality. — Devonian  strata  at  Rockford,  Floyd 
County,  Iowa. 

Genas  ALLOBISKA,  King. 
AllorisBia  Marioneniii  (n.  b.). 

Shell  small,  elongate,  ventricose  anteriorly,  and  laterally  flat- 
tened behind,  where  it  is  usually  a  little  broader  from  base  to 
dorsal  margin  than  the  anterior  portion  is ;  umbones  prominent, 
elevated ;  beaks  incurved,  placed  far  forward ;  dorsal  margin 
straight  or  slightly  concave ;  postero-dorsal  margin  sloping  back- 
ward to  the  posterior  extremity,  the  greatest  prominence  of  which 
is  at,  or  a  little  below,  midheight  of  the  adult  shell;  base  broadly 
rounded  or  straightened  about  midway  where  the  slight  umbonal 
flattening  of  each  valve  meets  it. 

Surface  marked  by  the  ordinary  concentric  lines  and  undulations 
of  growth. 

Length  twenty-eight  millimetres ;  height  thirteen  millimetres. 
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A  few  examples  have  been  obtained  that  are  about  one-third 
larger  than  that  of  which  the  dimensions  are  here  given,  but  it  is 
an  unusually  small  species. 

Position  and  locality. — St.  Louis  limestone  (subcarboniferous) 
of  Marion  and  Mahaska  Counties,  Iowa,  where  it  is  sometimes 
found  quite  plentiful,  in  both  the  calcareous  and  magnesian  layei*s 
of  that  formation. 


GASTEROPODA. 

Genas  BELLEBOPHOIT,  Montfort. 

Bellerophon  Bowmani  (n.  s.)- 

Shell  small,  somewhat  flattened  vertically ;  umbilici  small,  and 
sometimes  nearl}^  or  quite  closed  by  the  overlapping  of  the  callus- 
like, slightly  reflexed  expansion  of  the  posterolateral  portions  of 
the  margin  of  the  aperture ;  volutions  broadly  convex  both  later- 
ally and  longitudinally;  aperture  comparatively  large,  but  the 
external  margin  is  not  reflexed  or.  flattened  by  its  expansion ; 
mesial  band  distinct,  slightly  raised  ;  mesial  notcli  not  deep. 

Surface  marked  by  numerous  concentric  folds  which  are  crossed 
by  revolving  raised  lines  of  nearly  the  same  size,  giving  the  sur- 
face a  neatly  cancellated  appearance. 

Length  eight  millimetres  ;  breadth  of  aperture  the  same;  height, 
lying  with  its  aperture  downward  upon  the  table,  Ave  milli- 
metres. 

Specific  name  in  honor  of  Mr.  S.  C.  Bowman,  of  Andalusia,  111., 
who  first  discovered  it  at  that  place. 

Position  and  locality. — Devonian  strata,  New  Buffalo,  Iowa,  and 
Andalusia,  Illinois. 

Genas  ETT0MPHALTT8,  Sowerby. 
Eaomphalui  Springvalensii  (n.  s). 

Shell  rather  large ;  spine  much  extended  for  a  species  of  this 
genus  ;  volutions  six  or  seven,  graduall}^  increasing  in  size  from 
the  apex  to  the  aperture ;  flattened  upon  the  distal  or  upper  side, 
regularly  and  continuously'  rounded  upon  the  outer  and  proximal 
sides,  and  into  the  deep  umbilicus;  aperture  nearly  circular,  its 
outline  being  modified  only  by  the  slight  flattening  of  the  distal 
side  and  the  short  contact  of  the  preceding  volution. 

Length  about  five  and  a  half  centimetres;  breadth  of  last  volu- 
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tion  seren  centimetres ;  diameter  of  aperture  twenty-three  milli- 
metres. 

Position  and  locality, — Einderhook  formation  (Subearbon- 
iferous),  Springvale,  Humboldt  County,  Iowa. 

PTEROPODA. 

G«niu  OOHVLABIA,  Miller. 
CtamlATiA  MoUrU  (n.  •.). 

Shell  having  the  ordinary  four-sided  conical  shape,  each  side 

having  an  indistinct  very  faintly  impressed  longitudinal  line,  not 

placed  in  the  middle  of  the  side  but  nearer  to  one  augle  than  the 

other,  each  angle  ha\ing  the  adjacent  lines  at  equal   distances, 

these  distances  being  of  course  greater  from  two  of  the  angles  than 

from  the  other  two.      Surface  marked  by  fine,  sharply  raised, 

minutely  crenulated,  transverse  lines,  which  present  the  convexity 

of  a  broad  curve  toward  the  front  as  they  cross  the  sides,  but 

bend  very  slightly  forward  at  the  angles,  the  grooves  of  which 

most  of  them  cross  continuously  to  the  adjacent  side.     These 

raised  lines  are  at  slightly  irregular  distances  apart,  the  distance 

being  usually  a  little  greater  than  their  own  width.    A  cast  of  a 

portion  of  the  interior  of  the  shell  shows  that  the  inner  surface  has 

also  markedly  slightly  raised  lines  corresponding  with  those  upon 

the  outer  surface,  and  opposite,  instead  of  alternating  with  them. 

Id  the  case  of  mending  a  fracture  of  the  shell  while  the  moilusk 

was  living,  the  lines  appear  to  have  never  been  reproduced. 

Poifition    and    locality. — Devonian    strata,    Troy    Mills,   Linn 
County,  Iowa. 

CEPHALOPODA. 

Genus  CTBT0CEBA8,  Goldfasa. 

Cyrtoeerai  diotTiim  (o.  8.)> 

Shell  not  large,  curvature  broad;  section  elliptical,  the  longer 
diameter  of  the  ellipse  being  transverse. 

Surface  marked  by  fourteen  narrow,  longitudinal  raised  ribs, 
placed  at  unequal  but  symmetrical  distances  from  each  other,  thus : 
One  at  each  lateral  side,  a  little  exterior  to  the  transverse 
diameter,  where  it  produces  a  more  or  less  distinct  angularity ; 
six  between  these  on  the  inner  or  incurved  surface,  all  nearl}*  equal 
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distances  from  each  other ;  and  six  upon  the  outer  surface.  Th< 
spaces  between  these  last-named  ribs  are  nearly  equal  except 
those  between  the  first  two  ribs  on  each  side  of  the  central  space, 
which  are  narrower  than  any  of  the  others.  Crossing  these  riba 
are  distinct  lines  and  sharp  undulations  of  growth,  which  bend 
backward  more  or  less  distinctly  between  all  the  ribs,  but  mucfa 
more  so  between  the  two  middle  ribs  upon  the  outer  surface. 

The  inflexion  is  so  great  at  the  margin  of  the  aperture  as  to  pro* 
duce  a  distinct  notch  there,  resembling  that  of  some  species  ol 
Bellerophon. 

The  only  portion  of  this  species  yet  discovered  is  nearly  or  quite 
the  whole  of  the  outer  chamber ;  none  of  the  septa  being  shown, 
but  the  surface  markings  are  so  peculiar  that  the  species  may  be 
readily  identified  by  these  alone. 

Transverse  diameter  of  the  aperture,  about  four  centimeters ; 
the  shorter  diameter,  about  three  centimeters. 

Position  and  locality, — Devonian  strata,  Troy  Mills,  Linn 
County,  Iowa. 

ARTICULATA. 
Yebmes. 

Genus  TEHTACULITES,  Schlotheim. 
Tentaonlitei  Hoyti  (n.  s.). 

Shell  moderately  large;  marked  by  strong,  sharply  elevated 
annulations,  separated  by  spaces  considerably  greater  than  their 
own  width ;  spaces  and  annulations  regularly  decreasing  in  width 
towards  the  apex,  where  they  are  both  minute,  and  both  more 
nearly  equal  than  at  its  larger  end. 

Average  length,  about  fifteen  millimeters  ;  diameter  of  aperture, 
nearly  two  millimeters.  Specific  name  given  in  honor  of  Mr.  B. 
F.  Hoyt. 

Position  and  locality. — Devonian  strata,  Iowa  City,  Iowa. 


J 
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March  7. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Forty-six  members  present. 

A  paper  entitled  "  On  Pachnolite  and  Thomsenolite,"  by  (}eo. 
Aug.  Koeuig,  Ph.D.,  was  presented  for  publication. 

On  Pre-histoHc  Belies. — Prof.  Haldeman  exhibited  some  pre- 
historic antiquities,  part  of  a  collection  he  had  recently  disin- 
terreil  from  a  recess  in  a  cliff  at  his  residence  on  the  Susquehanna. 
The  remains  include  about  200  fragments  of  pottery,  150  stone 
arrow-heads,  together  with  stone  chisels,  tomahawks,* mallets,  flake 
knives,  broken  pebbles,  and  chips  left  from  the  manufacture  of 
arrows,  and  fragments  of  bones  of  various  animals.  They  occurred 
in  a  rich,  black  mould,  thirty  inches  deep,  and  from  the  decom- 
posed  condition  of  some  of  the  arrows  and  chisels,  we  may  pre- 
sume that  the  retreat  was  occupied  for  not  less  than  two  thousand 
rears,  but  not  within  the  last  two  hundred,  as  no  articles  of 
European  trade  were  found,  such  as  glass  beads  and  objects  of 
iron,  which  occur  in  the  Indian  graves  of  the  vicinity,  and  which 
could  be  procured  at  the  mouth  of  the  Susquehanna  as  early  as 
1631.  The  discover}'  is  important  from  the  number  of  objects 
found  in  a  definite  locality. 


March  14. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Thirty-seven  members  present. 

Additional  Note  on  (he  Spanish  Moss — Tillandsia  usneoides. — 
Referring  to  some  recent  remarks  before  the  Academy,  Mr.  Thos. 
Meehan  said  the  Tillandsia  usneoides  was  an  epiphyte  and  not  a 
parasite,  as  stated  by  Elliott  in  his  botany,  and  it  increased  by 
small  pieces  blowing  from  tree  to  tree,  and  very  rarely  by  seeds. 

In  a  recent  visit  to  an  old  orange  orchard  on  the  shores  of  Lake 
Ponchartrain,  seven  miles  below  New  Orleans,  where  the  increasing 
level  of  the  waters  of  the  lake  had  made  a  subsoil  too  wet  for 
the  trees,  and  thus  caused  a  large  proportion  of  them  to  be  in 
i  dead  or  dying  condition,  he  had  had  an  excellent  opportunity 
to  study  within  ej-e  reach  the  development  and  propagation  of  the 
Tillandsia.  As  before  stated,  nearly  all  the  increase  was  from 
the  scattered  pieces  of  the  plant,  which  attached  itself  by  twisting 
of  the  branches  or  leaves,  and  then  went  on  increasing  its  growth 
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annually.  Here  and  there  on  the  trees  a  seed  had  evidentb 
started  a  young  plant,  and  it  was  remarkable  to  note  that  thes^ 
cases  were  always  on  the  under  side  of  the  branches,  the  youn£ 
plant  growing  straight  down.  As  these  branches  wei[e  verj 
smooth,  it  becomes  a  problem  how  tiic  seed  attach  themselves  U 
this  under  surface  so  as  to  remain  and  germinate.  Some  of  the 
3'oung  plants  which  Mr.  Meehan  exhibited  were  taken  from  deac 
branches,  as  well  as  from  living  ones,  showing  the  plant's  tru< 
epiphytal  character. 

On  the  Age  and  Origin  of  certain  Quartz  Veins. — Prof.  Per 
siFOB  Fbazer,  Jr.,  exhibited  a  fragment  of  hornblendic  dolerit< 
which  was  found  in  York  County,  intersected  by  a  vein  of  quartz 
The  alteration  of  the  former  along  the  planes  of  contact  was  indl 
cated  by  bands  of  half  an  inch  or  more  of  darker  color  than  thi 
rest  of  the  specimen.  Within  the  vein  of  quartz  are  observed 
many  fragments — some  of  them  angular,  of  nearly  the  same  ap- 
pearance as  the  altered  portions  of  dolerite.  This  occurrence  it 
interesting  in  view  of  the  light  which  it  throws  on  the  origin  ol 
some  quartz  veins.  Had  the  quartz  been  thrust  up  from  belon 
in  a  molten  condition  (as  some  geologists  have  believed  possible), 
its  combination  with  the  basic  constituents  of  the  neighboring 
dolerite  would  have  followed  as  a  matter  of  course.  The  smafi 
fragments  would  have  dissolved  in  it,  apd  there  would  have  been 
no  sharp  line  of  demarcation  between  the  two  rocks. 

Even  had  the  gelatinous  silica  (orthosilicic  acid)  been  main« 
tained  at  a  high  temperature  during  its  transition  into  quartz,  it 
seems  almost  certain  that  it  would  have  exerted  a  considerable 
chemical  action  upon  the  trap,  producing  compounds  richer  in 
silica,  while  the  smaller  fragments  imbedded  in  it  would  have  left 
traces  of  their  former  position  in  colored  spots  throughout  the 
vein.  The  infiltration  was  probably  slow,  and  the  solution  at  a 
moderate  temperature,  but  chemical  action  progressed  slowly 
through  the  contact  walls,  resulting  in  their  partial  alteration. 

In  connection  with  this  subject  he  called  attention  to  a  paper 
by  Lowthiau  Bell  on  the  "  Whin-Stones,"  or  traps  of  the  north 
of  England  (Proc.  Royal  Soc),  replete  with  analyses,  and  in 
which  the  author  advances  hypotheses  as  to  the  depths  to  which 
alterations  of  sedimentary  strata  by  intrusive  rocks  takes  place, 
and  as  to  the  volatility  of  the  generall}'  supposed  unvolatile  sub- 
stances, which  are  remarkable,  and,  from  the  high  authority  of 
Mr.  Bell  in  iron  metallurg}',  worthy  of  attention. 

Mineralogical  Notes, — Dr.  Geo.  A.  Koenig  said,  that,  having 
been  engaged  upon  the  investigation  of  the  minerals  occurring  at 
Maiinut  Cove,  Arkansas,  for  some  time  past,  he  desired  to  give  a 
prcliiniiiary  notice  of  some  of  his  results,  reserving  the  details  for 
a  memoir,  which  he  hoped  to  place  before  the  Academy  at  a  future 
date.     Some  of  his  observations  were  communicated  to  the  Na- 
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tional  Academy  of  Science  at  its  last  meeting,  but  have  not  been 
poblbhed*     From  a  mineral,  resembling  schorlomite  very  much  as 
to  its  physical  properties,  he  obtained  in  the  place  of  titannic  acid 
a  fchiie  oxide,  which  differed  from  the  latter  in  a  number  of  im- 
portant reactions  very  considerably.    In  the  fragment  analyzed, 
it  was  contained  to  the  amount  of  30  per  centum.    However,  in 
this,  there  is  comprised  a  certain  quantity  of  titannic  acid.    Owing 
mostly  to  the  want  of  material,  he  had,  hitherto,  been  unable  to 
effect  a  satisfactory  separation.    Some  of  the  reactions  are  so  pecu- 
liar, that  the  existence  in  it  of  a  new  metal  is  highly  probable. 
However,  the  nature  of  titannic  acid  itself,  with  the  study  of  which 
be  was  now  engaged  as  a  preliminary,  is  yet  so  little  understood, 
that  he  refrained  from  a  positive  statement  for  the  present.    From 
the  same  mineral,  trom  schorlomite,  and  from  garnet,  he  had  been 
able  to  separate  vanadic  acid  in  amounts  varying  between  0.5  per 
cent,  and  traces.     This  body  was  overlooked  by  the  authors  who 
analyzed  some  of  the  minerals  before.    Its  presence  interferes  to 
some  extent  with  the  specific  reaction  of  titannic  acid  before  the 
Uowpipe.    Having  a  strong  coloring  property,  its  green  color 
with  microcosmic  salt  in  the  reducing  flame  is  complementary 
with  the  violet  color  of  titannium  in  the  same  salt,  so  that  a  color- 
less bead  may  be  obtained,  and  the  presence  of  the  latter  metal 
or  of  both  remains  hidden.    This  was  verified  by  experiment.    For 
the  purpose  of  obtaining  the  true  molecular  composition  of  the 
light-brown  garnet,  he  haQ  selected  a  very  brilliant  and  pure  crys- 
tal of  the  combination  oo0.202.0  for  analysis,  reserving  a  suitable 
fragment  for  a  microscopic  section.     He  bad  formed  a  hypothesis 
in  the  course  of  this  examination,  about  the  molecular  isomorph- 
ism of  calcium  titannate  (perowskite),  and  calcium  iron  silicate 
(garnet),  and  to  prove  this,  it  was  necessary  to  learn  the  true  con- 
stitution of  the  latter  molecule.     He  had  obtained  in  due  course, 
about  6  per  cent,  of  titannic  acid,  acting  very  similarly  with  the 
problematic  oxide,  above  described.     Now  it  was  clear,  that  this 
garnet  was  not  a  homogeneous  compound.    The  microscopic  slide 
exbibite<i  characters  corroborating  this  assumption.     Around  an 
opaque  nucleus  was  found  a  yellow,  transparent  substance  (gar- 
net) in  concentric  layers,  following  the  outline  of  the  dodecahe- 
dron.    The  layers  separated  by  dark  lines,  which  dissolved  under 
a  high  power  into  a  series  of  opaque  particles.     The  striation  re- 
sembles the  structure  of  agate.     What  is  the  opaque  substance  ? 
Is  it  schorlomite  (the  specific  nature  of  which  he  doubted),  is  it 
perowskite,  or  is  it  brookite  ? 

He  hoped  to  be  able  to  answer  these  questions  in  time.  It  was 
bat  another  instance  showing  that  the  results  of  an  analysis 
from  an  apparently  homogeneous  material  cannot  be  utilized  for 
the  construction  of  a  trustworthy  formula,  unless  the  mineral  is 
examined  optically.  Those  cases  are  excepted  where  the  atomic 
ratios  are  simple,  and  the  affinities  untortured. 

The  death  of  Joseph  H.  Dulles  was  announced. 
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Maroh  21. 
The  President,  Dr.  Rusghenberger,  in  the  chair. 
Forty-six  members  present. 

Mastodon  andiurtu — Prof.  Leidy  directed  attention  to  a  spe 
cimen  consisting  of  the  greater  part  of  the  left  ramus  of  tbi 
lower  jaw  of  Mastodon  andium.  It  belonged  to  a  mature  indi 
yidual,  and  contains  the  last  true  molar  in  functional  position 
The  penultimate  molar  had  been  shed,  and  its  alveoli  arepartiallj 
obliterated.  The  crown  of  the  retained  molar  presents  four  trans- 
verse  ridges,  besides  a  strong  tubercular  talon.  It  measures  1\ 
inches  fore  and  aft,  and  3  transversel}'.  The  specimen  was  obtained 
by  Dr.  Isaac  T.  Coates,  of  Chester,  Pa.,  from  a  land  slide,  at 
Tarrapota,  near  the  town  of  Chasuta,  on  the  Uuallaga  River,  a 
branch  of  the  Amazon,  in  7^  south  latitude. 

On  Natural  Inarching, — Mr.  Thomas  Meehan  remarked  that 
observations  on  natural  inarching  among  forest  trees  were  com- 
mon, but  now  and  then  were  some  incidental  phenomena  worthy 
of  note,  an  instance  of  which,  on  a  Hemlock  Spruce  on  the  grounds 
of  Amos  Little,  Esq.,  of  German  town,  was  recently  brought  to 
his  notice. 

In  this  case,  a  branch  had  ascended  to  one  above,  and  appeared 
to  have  pierced  through  it,  coming  out  on  the  upper  side;  and  the 

pierced  branch,  bej'ond  the  point  of  union,  had 
increased  to  nearly  double  the  size  of  the  part 
below.  The  illustration  on  the  black-board  was 
simply  from  memory,  but  served  to  show  the 
position  and  proportions  of  the  branches.  In 
this  case,  the  upper  portion  of  the  seemingly 
penetrating  branch  had  died  soon  after  the 
union,  and  the  annual  deposits  of  wood  had,  of 
course,  in  time  surrounded  it,  making  it  appear 
very  nearly  in  the  centre.  The  lower  portion 
had  continued  to  live,  and  all  its  nutritive  collec- 
tions had  gone  to  feed  the  branch  to  which  it  had  become  attached. 
A  plant  growing  in  rich  soil  would  make  shoots  perhaps  double  the 
thickness  of  the  same  growing  in  poor  soil ;  in  other  words,  the 
size  of  a  branch  was  proportionate  to  the  amount  of  nutrition  at 
its  command.  In  this  case,  two  branches  feeding  one  main  one, 
gave  that  branch  a  double  advantage  on  the  score  of  nutrition, 
and  its  increased  size  naturally  followed. 

Many  strange  phenomena  reported  in  the  newspapers  in  connec- 
tion with  natural  inarching  may,  no  doubt,  be  as  easily  explained, 
if  all  the  details  were  correctly  reported. 
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On  the  Tttniodonta^  a  new  group  of  Eocene  Mammalia. — Prof. 
Cope  described  the  characters  of  some  mammalia  from  the  Eocene 
of  New  Mexico,  obtained  by  him  during  the  Wheeler  expedition 
of  1874,  which  be  regarded  as  allied  to  the  Insectivora.  The  feet 
are  armed  with  compressed  claws.  The  dental  characters  are  seen 
first  in  the  supposed  superior  incisors.  Unfortunately,  the}^  have 
not  yet  been  found  in  place  in  the  cranium,  but  their  association 
with  a  rodent  type  of  inferior  incisors,  which  have  been  found  in 
place  in  the  mandible,  confines  us  to  the  alternative  choice  between 
superior  incisors  and  canines.  From  the  small  size,  or  absence,  of 
inferior  canines,  a  similar  character  may  be  inferred  for  the  supe- 
rior canines. 

These  superior  incisors  present  two  bauds  of  enamel,  an  anterior 
and  a  posterior.  They  are  compressed  in  form,  the  sides  pre- 
senting a  surface  of  dentine  or  cementum.  Attrition  produces  a 
truncate  or  slightly  concave  extremity.  The  inferior  incisors  are 
rodent-like. 

Two  families  represented  this  suborder  in  the  Eocene  period  in 
New  Mexico.  The  first,  or  Ectoganidx^  possesses  molar  teeth 
with  several  roots ;  in  the  CalamodontidsRj  each  molar  has  a 
simple  conic  fang.  But  one  genus  of  each  family  is  known.  In 
both  the  enamel  of  the  molars  is  principally  a  band  on  the  outer 
side  of  the  crown ;  the  deficiency  is  supplied  in  Calamodon  by  a 
deposit  of  cementum,  which  invests  the  molar  and  superior  incisor 
teeth,  covering  the  crowns,  excepting  where  the  enamel  bands  are 
present.  The  latter  investment  is  so  much  thinner,  that  the 
cementum  forms  a  raised  border  all  round  at  the  point  of  junction 
of  the  two  substances.  The  general  structure  of  Calamodon 
affords  some  points  of  approximation  to  the  Edentata^  which 
indicate  that  the  Tseniodonta  partially  fill  the  interval  between 
that  order  and  the  Insectivora^  presented  by  the  existing  fauna. 

Prof.  Cope  also  pointed  out  the  close  resemblance  between  the 
mandibular  dentition  of  the  cotemporary  Eocene  genus  Esthonyx^ 
ind  the  existing  Erinaceus^  and  stated  that  that  of  Anchippodus 
and  allies  chiefly  differs  from  the  latter  in  the  persistent  growth  of 
tbe  incisor  teeth. 

On  Tantalite  from  Yancey  County^  North  Carolina, — Dr.  Geo.  A. 
KoExiG  spoke  of  a  mineral  from  Yancey  County,  North  Carolina. 
It  occurs  there  with  beryll,  samarskite,  columbite,  spessartite,  and 
other  rare  and  interesting  minerals.  It  is  found  in  large  massive 
pieces^  has  a  black  color  and  metallic  lustre,  streak  dark  reddish 
brown  to  black.  The  specimen  in  my  possession  weighs  about  a 
pound.  It  posesses  three  crystal  faces,  two  of  which  are  at  right 
angles,  all  three  in  the  same  zone.  One  face  is  large,  smooth, 
and  bright,  the  other  two  are  rough  and  uneven,  and  brown  from 
ferric  hydrate.  There  ap{>cars  to  be  an  imperfect  cleavage  parallel 
to  the  two  faces  at  right  angle.  Fracture  uneven  to  sub-conchoidal. 
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Specific  gravity  =  5.807  (made  with  4.6  grms.)  B.  B.  Inftisibl 
and  unaltered.  Witli  borax  in  oxidizing  fl.  dissolves  in  larg 
quantity,  and  gives  a  glass  which  is  blood-red  when  cold  (iron 
manganese).  In  reducing  flame  turns  green,  and  when  highl; 
charged  a  blood-red ;  the  same  with  tin  or  charcoal.  With  micrc 
cosmic  salt  in  reducing  flame,  light  brown. 

The  mineral  decomposes  readily  when  fused  with  about  six  part 
of  sodium  hydrosulphate,  the  fused  mass  being  yellowish  whei 
cold. 

The  analysis  gave 

Metallic  acid  =  76.60 
FeO  =  14.07 
MnO  =  0.50 
MgO=    7.70 


98.87 

The  metallic  acid  dissolves  in  very  large  quantities  in  microcosml 
salt,  and  the  bead  turns  brown  only  upon  complete  saturation 
when  treated  with  the  reducing  flame.  From  this  behavior  h< 
surmised  the  larger  portion  to  be  tantalic  acid,  and  the  smalie: 
portion  to  be  hyponiobic  acid.  But  in  order  to  satisfy  himsel 
more  thoroughly,  he  converted  the  acids  into  the  sodium  salts  bj 
fusing  with  sodium  hydrate.  This  fusion  was  extracted  repeatedlj 
with  cold  water.  From  the  liquid  the  acid  was  precipitated  bj 
dilute  sulphuric  hydrate  filtered  under  pressure,  and  the  moisi 
precipitate  treated  with  tin  and  hydrochloric  acid  to  test  for  diani( 
acid ;  a  dirty-blue  mass  was  obtained,  no  blue  solution,  and  th< 
absence  of  dianic  acid  was  proven.  The  blue  color  was  due  tc 
hyponiobic  acid.  The  larger  portion  of  sodium  salt  had  not  beet 
dissolved  in  cold  water,  it  was  dissolved  in  boiling  water  and  pre 
cipitated  with  dilute  sulphuric  hydrate.  The  precipitate  was 
treated  with  zinc  and  very  dilute  sulphuric  acid,  wljence  the  white 
metallic  acid  assumed  a  pale,  bluish-gray  color,  and  is,  therefore, 
tantalic  acid.  Based  upon  these  reactions,  the  mineral  under  ex- 
amination  must  be  pronounced  a  tantalite. 

It  will  be  remarked  that  magnesium  forms  the  principal  basis 
besides  iron,  and  not  manganese,  as  in  other  tantalites  and  colum- 
bites,  and  this  is,  therefore,  a  distinct  and  new  variety. 

He  had  endeavored  to  decompose  the  mineral  in  a  sealed  tube 
under  pressure,  but  failed  to  do  so  both  with  strong  and  weak 
acid  during  several  days'  treatment.  The  question  whether  the 
iron  is  ferrous  or  ferric  could  not  be  settled  therefore,  and  in  as* 
suming  it  to  be  ferrous,  he  followed  the  example  of  the  illustrious 
Heinrich  Rose. 

Being  engaged  for  the  present  in  other  investigations,  and 
aware  of  Professor  Allen's  intention  to  increase  our  knowledge 
of  these  compounds,  he  refrained  from  a  more  thorough  examina- 
tion of  the  quantitative  proportions  of  the  two  acids  in  this 
mineral. 
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March  28. 
The  President,  Dr.  Rusohrnberger,  in  the  chair. 
Fortj-two  members  present. 

The  death  of  Mr.  John  S.  Phillips  was  announced. 

The  following  were  elected  members :  John  Akhurst,  Ghas.  W. 
Trotter,  Chas.  Roberts,  Edw.  K.  Tryon,  Edw.  Potts,  Pierre  Mun- 
zinger,  W.  H.  Baker,  M.D.,  Rathmell  Wilson,  Henry  Pemberton, 
J.  S.  Martin,  John  T.  Lewis,  James  M.  Rhoads,  Benj.  H.  Smith, 
Edward  Tatnall,  Jr.,  John  Eckfeldt,  M.D.,  Stuart  Wood,  and 
Theodore  L.  Mead. 

Baron  Ferd.  Yon  Mueller,  of  Melbourne,  Australia,  and  Prof. 
Austin  Flint,  Jr.,  M.D.,  of  New  York,  were  elected  correspond- 
ents. 

The  committee  to  which  it  had  been  referred  recommended  the 
following  paper  to  be  published. 
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OK  PACHHOUTE  AKB  TH0K8EH0LITE. 
BY  QEOBQE  AUG.  KOENIG,  PH.D. 

In  a  very  able  paper  ("Ann.  Chem.  &  Pharm.,"  vol.  cxxvii.  61 
1863),  A.  Knop  called  the  attention  of  mineralogists  to  two  formi 
of  a  mineral,  which  occurs  incrustating  the  cryolite  from  Arksud 
fiord,  Greenland.  One  kind  he  describes  as  rectangular  parallelo 
pipedic  crystals,  which  are  possessed  of  three  perfect,  but  unequal 
cleavage  directions,  parallel  to  the  faces  of  the  crystal,  the  lattei 
being  mostly  covered  with  ferric  hydrate.  The  cleavage  direc 
tions  seemed  to  coincide  with  those  of  the  imderlying  cryolite 
(identified  by  quantitative  analysis) ;  but  an  accurate  determina 
tion  of  the  angles  was  not  possible  on  account  of  insufficient  re 
fleeting  power  of  the  faces.  Approximately  they  were  found  U 
be  90°. 

The  second  form  of  crystals  occurs  in  cavities,  whose  walls  arc 
covered  with  brilliant,  colorless,  and  transparent  crystals.     . 

Both  kinds  were  found  chemically  identical,  and,  therefore,  be 
long  to  one  mineral,  to  which  Knop  gave  the  very  characteristic 
name,  Pachnolite — frost  stone — from  the  frost  needle-like  incrus 
tations  covering  the  cryolite. 

From  measurements  of  the  small  crystals,  they  were  found  to 
belong  to  the  rhombic  system,  offering  combinations  of  ooP.P; 
ooP.oP.P ;  and  ooP.oP.  The  first  kind  of  crystals  are  of  the  com- 
bination, probably,  oP.  oo  Poo.  oo  Poo.  The  small  crystals  shows 
perfect  basal  cleavage.  The  angles  were  found  ooP  :  ooP  =  81°24 
— 98^36'  (mean  of  12  determinations).  P  :  ooP  =  154°40  (mean 
of  5  measurements). 

Other  angles  were  deduced  by  calculation: — 

Specific  gravity  =  2.923. 

Composition  found  in  mean 

F    =50.T9  :  19     =2.6T3  6.202 

Al  =13.14  :  2t.5  =  0.4n  1.106 

Na  =12.16  :  23    =0530  1.206 

Ca  =17.25  :  40     =0.431  1.000 

H0=   9.60  :  18    =0.533  1.236 

102.94 
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Enop  takes  the  atom  Al  =  13.75,  and  Ca  =  20,  HO  =  9,  there- 
fore his  ratio  is 

F  Al  Na  Ca  HO 

6.20  2.21  1.20  2.00  2.236 

and  he  constructs  the  formula 


3{|^^}F  +  Al.P.  +  2Aq. 


This,  however,  is  not  a  correct  deduction,  because  Ca  :  Na  is 
oot  3  :  2,  but  much  nearer  2:1,  and  the  formula  must  necessa- 
rilj  be 


{ 


^*«|  F.+  Al,P.+  2Aq. 


Or,  if  we  introduce  the  present  atomic  weights,  the  formula  is 

or  the  empirical  formula 

CaVF.+  Aq. 
Na) 

It  will  be  seen  from  the  foregoing  that,  taking  the  calcium  as 
unit,  all  the  other  atoms  are  too  high,  and  that  the  analysis  adds 
op  to  nearly  103.00,  which  is  rather  more  than  the  mean  from 
seTeral  analyses  should  be.  Considering,  however,  the  nature  of 
the  substance,  too  high  a  result  is  explicable,  and  the  formula  as 
deduced  by  me,  being  of  the  greatest  simplicity  at  the  same  time, 
may  be  taken  to  represent  fairly  the  molecule  of  Pachnolite. 

It  is  to  be  regretted  that  Knop  does  not  state  whether  he  used 
the  small  brilliant  crystals  affording  the  above  cry s tall ographic 
results,  or  whether  he  used  the  larger  parallelopipedic  crystals,  or 
both.  It  should  never  be  omitted  to  describe  exactly  the  material 
tiken  for  analysis,  and  how  it  was  selected. 

Knop's  erroneous  formula  is  admitted  into  Dana's  ''  Handbook" 
without  challenge. 

Hagemann  also  published  an  analysis  of  Pachnolile  (''Am. 
Joum."  ii.  xli.  119),  which  yields  the  following  atomic  ratio: — 

F  Al  Na  •    Ca  H,0 

6.17  0.865  1.200  1.00  1.09. 
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Ga  :  Na  is  nearer  2  :  1  than  3  :  2  (taking  Ca  =  20)  as  it  is  i 
Knop's  analysis,  and  confirms  the  above  formula. 

Professor  Dana,  in  the  fifth  edition  of  his  ^'  Handbook  of  Mine 
alogj^"  introduces  a  new  species,  Thomaenolite^  which  had  be€ 
described  by  Hagemann  ("Am.  Journ.  Sci."  ii.  xlii.  93)  as  Dimetr\ 
Pachnolite. 

Hagemann  made  no  crystallographic  determinations,  exce] 
what  may  be  adduced  with  the  naked  e3'e,  and  his  descriptic 
coincides  with  that  given  by  Knop  for  the  variety  A  of  Pachnolite 
the  parallelopipedic  crystals  of  the  combination  ooP  oo,  ooPoo  .oP 

According  to  Dana,  the  crystals  are  monoclinic  prisms  89° — 91 
— 0a1=92°  and  88". 

The  faces  of  the  prism  are  usually  striated  horizontally,  clea^ 
age  basal,  very  perfect. 

Specific  gravity,  2.74-2.76.  Lustre  vitreous,  of  a  cleavage  fac 
a  little  pearly,  color  white  or  with  a  reddish  tinge. 

Compositloa.  Na  =  1,  the  ratio  it 

F      =50.08  :  19     =2.63 
Al    =14.27  :  27.5=0.515 
Ca    =14.51  :  40     =0.362 
Na    =   7.15  :  23    =0.311 
H,0  =   9.70  :  18    =  0.54 

Taking  Na=  0.311  as  unit,  the  atomic  ratio  becomes 

F  Al  Ca  Na  H,0 

8.46  1.656  1.109  1.000  1.740 

and  reducing  to  whole  atoms,  the  nearest  approach  is 

17    :    3    :    2   :    2    :    3 
or  Al3^ 

Ca,VF„-f3Aq. 
Na.) 

This  formula  appears  improbable  from  its  complexity,  and  froi 
the  fact  that  the  affinities  of  fluorine  are  not  satisfied  by  the  metah 
Dr.  Hagemann  states  the  crystals  to  have  been  covered  with 
white  earthy  material  (SiO,?),  and  accounts  for  Si09  =  2.00  in  th 
analysis. 

Whenever  a  mineral  substance  is  so  obviously  heterogenous  a 
thli  one,  its  analysis  should  not  be  considered  reliable  enough  t 
(»»  a  formula,  or  form  an  opinion  of  molecular  composition. 
Hagemann's  formula 

8(|Ca+iNa)F+ A1,F,+  2H,0 
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is  not  consistent  with  the  analysis ;  it  is  a  mere  conjecture,  as 
may  be  seen  by  comparing  with  the  above  atomic  ratio. 

Having  lately  obtained  a  number  of  specimens  from  the  Oreen- 
Und  cryolite  locality,  through  the  Reverend  Dr.  Beadle,  of  this 
city,  to  whom  I  herewith  express  my  thanks,  I  thought  it  worth 
the  trouble  to  corroborate  the  few  analyses  of  these  very  interest- 
ing minerals. 

A  specimen,  agreeing  completely  in  its  physical  properties  with 
the  description  of  Knop's  variety  A  of  pachnolite,  was  first  in- 
vestigated. The  structure  of  the  specimen  is  very  like  that  of 
crusts  of  salt,  as  they  are  often  obtained  by  slow  evaporation — 
tabular  aggregations  of  cubes,  arranged  parallel  to  each  other, 
and  at  right  angles,  leaving  interstices  between  themselves  into 
which  the  cubic  crystals  project.  The  tabular  masses  have  ap- 
parently one  common  cleavage  face  for  all*  individuals,  which  is 
of  a  decided  pearly  lustre,  as  described  for  ThomsenoUte.  The 
faces  projecting  into  the  interstices  are  striated  and  tapering.  The 
crystals  are  perfectly  colorless  for  the  most  part.  The  basal  plane 
0  is  well  developed  in  all  individuals,  but  the  pyramidal  faces  1,1, 
are  usually  suppressed.  Some  of  the  projecting  prisms  carry  very 
small  octahedrons,  either  Chiolite  or  Ralstonite.  In  selecting 
the  material  for  analysis,  the  greatest  care  was  taken  to  select 
only  perfectly  clear  cleavage  crystals,  on  which  any  admixture 
might  be  most  easily  discovered. 

An  attempt  to  measure  the  angles  of  cleavage  direction  proved 
unsatisfactpry ;  the  measurements  differed  several  degrees,  but 
(in  most  cases)  were  found  to  be  near  90^. 

Spec  grav.:=  2.937  (made  with  5.6921  grammes);  0.5000  grm. 
gave — 

A1,0,     =  0.127 

CaO       =0.1176 

Na,SO,  =  0.1560  (Na  =  0.0505) 

H.0       =  0.0450 

1.0000  grm.  gave  NaCl  ==  0.2535  (Na  =  0.0997)  and  MgO  = 
OjOOSS. 

Al     =  13.74  :  27.5  =  0.496 

Ca     =  16.79  :  40     =  0.420 

Na    =  10.10  :  23     =  0.44 

H,0  =    9.00  :  18    =  0.50 

F      =  50.37  :  19     =  2.63  (by  difference) 


} 
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Taking  Ca  =  0.42  as  unit,  the  ratio  ii 

P  Al  Ca'  Na  H,0 

6.30  1.17  1.00  1.06  1.30 

agreeing  to  the  formula — 

Al^ 

Ca^P,+Aq 

Na) 

as  deducted  from  Enop's  analysis  of  Pachnolite. 

I  selected  now  another  specimen,  which  contains  very  brilliant 
crystals  in  a  druse.  I  broke  the  crystals  off  with  a  forceps,  so  as 
to  leave  a  stump  on  the  matrix  to  be  sure  of  a  thoroughly  homo- 
geneous material. 

These  crystals  were  very  slender,  of  quadratic  section,  and  gently 
tapering  to  a  point.  The  basal  plane  0  seemed  entirely  suppressed 
in  nearly  all  the  crystals,  and  the  pyramidal  faces  in  many,  but  the 
very  brilliant  faces  of  the  prism  were  distinctly  striated  horizon- 
tally. Basal  cleavage  very  perfect,  with  pearly  lustre.  A  series 
of  measurements  with  specimens  about  ^  inch  long  and  ^  inch 
wide  gave  for  the  prismatic  angles  the  following  figures : — 

12  8  4 

90°  30'  90°  10'  90°  15'  90°  5' 

89°  36'  89°  52'  89°  25'  90°  15' 

90°  14'  90°  13'  90°  15'  89°  25' 

89°  40'  89°  45'  90°    5'  90°  15' 

The  angles  are  not  very  constant,  but  the  deviation  from  a  right 
angle  is  very  small.  The  angle  of  the  basal  plane  with  the  prism 
could  not  be  determined  to  my  satisfaction.  Considering  the 
tapering  forms,  it  seems  impossible  to  say  whether  the  form  is 
rhombic  or  monoclinic,  or  quadratic.  The  points  of  all  the  crys- 
tals were  colored  yellow  or  brown  by  ferric  hydrate,  and  some 
crystals  had  a  light  straw-color  all  through. 

Specific  gravity  ==  3.008  (determined  with  0.7153  grm.  in  a 
pyknometer  holding  about  2  cub.  cent,  of  water). 

0^000  grm.  gaye— 

A1,0.    =0.1170 

OaO      =  0.1270 

NaJ30«  =  0.1575  (Na  =  0.0511) 

ISLfi      ss  0.0352  (from  0.3075  grm.) 
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Yielding  percentage — 

Al  =  12.50  :  27.5  =  0.454 
Ca  =  18.14  :  40  =  0.453 
Na  ==  10.23  :  23  ==  0.444 
H,0  =  8.19  :  18  =  0.455 
F      =  61.54  :  19     =  2.702 


100.60 

Taking  Na  =  0.444  as  unit,  the  ratio  obtains — 

F  Al  Ca  Na  H,0 

6.080  1.042  1.020  1.000  1.030 

or — 

Ca  y.  F,  +  Aq. 
Na) 

(The  flaorine  is  calculatedTor  the  percentages  of  the  metals.) 

AboQt  the  correctness  of  this  formula,  and  the  true  molecular 
composition  of  the  mineral,  there  can  be  no  longer  any  doubt  in 
Tiew  of  the  above  analytic  results. 

A  mineral  occurring  in  small  stalactitic  and  warty  masses  which 
project  from  parallel  walls  or  partitions  made  up  of  a  compact 
mineral.  It  is  colored  strongly  brown,  and  shows  a  velvety 
lustre.  On  closer  observation  the  stalactites  and  warts  appear 
to  be  aggregations  of  very  minute  prismatic  needles  of  strong 
vitreous  lustre.    No  selection  was  attempted. 

0.5000  grm.  gave— 

A1,0,    ==  0.1235 

CaO      =0.1195 

Na,SO,  =  0.1136  (Na  =  0.0367) 

H,0      =  0.047 

F,Ca     =  1.0577  (F  =0.6194)  from  1.000  grm. 

Tielding  percentage — 

F  =  51.94  :  19  =  2.734 
Al  =  13.16  :  27.5  =  0.478 
Ca  =  17.07  :  40  =  0.429 
Na  =  7.35  :  23  »  0.320 
H,0  =    9.40  :  18    =  0.525 

98.92 


If 


i 
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Taking  Ca  ■=  .429  as  unit,  the  ratio  obtains — 

F  A I  Ca  Na  H.O 


'» 


6.3  1.11  1.00  0.746  1.22 

Tho  sodium  is  too  low  in  tliis  ratio  to  admit  of  anything  more 

than  an  approximation  to  the  general  formula,  and  I  consider  this 

fl  substance  as  a  mixture  like  the  one  analyzed  by  Dr.  Uagemann 

(Z.  c). 

The  blowpipe  and  other  general  chemical  properties  I  found  to 
be  as  stated  by  Knop.  In  analyzing  these  substances  it  is  neces- 
sary to  evaporate  the  solution  in  the  sulphuric  hydrate  to  dryness, 
to  redissolve  by  boiling  with  about  300  cubic  centimetres  of  water 
slightly  acidulated,  when  all  the  calcium  sulphate  will  pass  into 
solution. 

In  separating  calcium  and  aluminum  I  encountered  no  diflQ- 
culty,  although  the  aluminum  hydrate  is  very  gelatinous.  Filter- 
ing under  pressure,  without  washing  the  precipitate,  I  found,  after 
redissolving  it  in  HCl  and  reprecipitating  by  NH^HO,  but  a  trace 
of  Ca  in  the  filtrate. 

It  is  necessary,  however,  to  ignite  the  aluminum  oxide  on  a  blast 
in  order  to  obtain  a  correct  weight.  In  decomposing  the  mineral 
in  HCl  it  dissolves,  as  in  U^SO^,  to  a  viscous  mass,  but  a  complete 
elimination  of  fluorine  was  not  effected  even  after  evaporating  with 
strong  acid  (to  dryness  6  times).  The  aluminum  precipitate 
contained  about  one-half  of  the  calcium  as  fluorid. 

As  is  well  known,  the  determination  of  fluorine  presents  a  num- 
ber of  difllculties,  which  render  an  accurate  result  very  uncertain. 
Fresenius's  method,  although  capable  of  yielding  reliable  results, 
is  nevertheless  almost  impracticable,  from  the  accumulation  of 
errors  by  changing  weights  in  the  numerous  parts  of  desiccating 
and  absorbing  apparatus.  I  endeavored,  therefore,  to  set  the 
fluorine  free  as  fluorid  of  hydrogen,  and  collect  the  latter  in  an 
alkaline  solution.  This  method  has  been  proposed  (Rose — Ana-i 
lytical  Chem.),  but  I  am  not  aware  whether  it  was  ever  practised 
with  natural  fluorids.  Having  a  platinum  still  at  my  disposal,  I 
thought  of  testing  the  applicability  to  the  analysis  of  the  above 
minerals. 

In  a  first  experiment  sulphuric  hydrate  was  used  to  decompose 
the  mineral  at  a  temperature  rising  gradually  to  the  boiling  point 
of  the  acid.    After  46  minate8|  on  opening  the  Btill  and  dropping  in 
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water,  a  strong  disengagement  of  HF  took  place.  In  a  second 
experiment  one  part  of  hydrate  was  mixed  with  one  part  of  water. 
The  distillation  proceeded  very  well,  and  was  only  interrupted 
after  the  alkaline  liquid  in  the  receiver  (containing  25  p.  c.  more 
of  XallO  than  was  approximately  required  by  the  fluorine)  turned 
acid.  On  opening  the  still  and  adding  water,  no  HF  was  disen- 
gaged, and  the  entire  residue  from  distillatiou  passed  into  solution 
when  heated  with  a  large  quantity  of  water ;  hence  a  complete 
decomposition  of  the  mineral  had  taken  place,  and  the  acid  vapors 
had  carried  all  HF  into  the  receiver.  After  neutralizing  the  liquid 
in  the  latter,  a  solution  of  GaCl,  was  added,  containiug  slightly 
more  than  the  fluorine  would  prospectively  require,  and  the  liquid 
heated  to  boiling.  The  calcium  fluorid  coagulated  perfectly  and 
filtered  very  easily.  It  was  twice  returned  into  the  capsule  and 
boiled  with  water  to  extract  all  calcium  sulphate.  The  precipitate 
weighed  after  ignition  1.0577  grammes. 

To  the  filtrate  a  solution  of  sodium  carbonate  was  added  in 
excess  and  boiled,  the  precipitate  ignited,  and  extracted  with 
precaution  by  acetic  acid.  It  weighed  0.0085  after  being  again 
ignited.  The  alkaline  filtrate  was  acidulated  and  precipitated  by 
BaCl..  Precipitate  weighed  0.1580.  In  order  to  ascertain  the  exact 
quantity  of  sodium  hydrate  which  had  been  combined  with  tlie 
acids,  an  equal  volume  (30.2  c.c.)  was  evaporated  with  HCl.  The 
sodium  chlorid  weighed  1.7205  grms.  =  0.9117  Na,0.  But  0.2  c.  c. 
had  been  used  to  restore  the  blue  color,  and  has  to  be  subtracted, 
giving  0.9117  — 0.0060  =  0.9057  Na,0  combined  with  fluorine  aud 
sulphuric  anhydrate. 

We  found — 

BaSO«  0.1580  =  SO,  —  0.0542,  requiring 

0.0420  Na,0,  hence 

0.9057 — 0.0420s0.8637  Na,0  was  combined  with  fluorine,  but 
31  Na,0  :  19  F  =  0.8637 : 0.5230. 

By  precipitation  was  obtained  0.5194  F,  a  difierence  of  0.0036. 

This  result  was  quite  promising.  It  was  obtained  with  the 
stalactiiio  aggregations  of  pachnolite.  But  on  applying  the 
aetliod  to  the  analysis  of  the  parallelopipedic  crystals  of  pachno- 
Hte,  I  eneonntered  difSculties  quite  unaccountable.  I  did  not  sue- 
cted  in  deoomposing  the  mineral  completely,  either  with  one  part 
of  SQ^ihiirio  hydrate  and  one  part  of  water,  or  with  more  dilute 
or  hj  ftwing  with  KHSO«  in  repeated  trials  and  proportions. 
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I  am,  however,  still  confident  that  the  method  can  be  so  modified 
as  to  be  applicable  to  these  fluorids. 

Regarding  silicium  dioxde,  which  Hagemann  found  in  hia 
analysis,  I  endeavored  to  find  it,  but  failed.  It  was  certainly 
owing  to  superficial  impurity. 

Potassium  I  could  separate  in  traces  onl3% 

The  determination  of  water  I  found  to  be  most  satisfactory 
when  I  used  calcium  oxide  mixed  with  the  minerals  instead  of  lead 
oxide.  The  latter  when  heated  to  expel  moisture  is  very  apt  to 
be  partially  converted  into  sesquioxide,  which  will  at  a  red  heat 
lose  oxygen,  and  the  quantity  of  water  will  be  found  too  high. 

Conclusions.  1.  The  mineral  analyzed  by  me  is  identical  in 
composition  with  Knop's  pachnolite. 

2.  It  is  identical  in  form  and  physical  properties  with  thom< 
senolite. 

3.  The  measurements  are  so  uncertain  that  the  true  form  of  the 
parallelopipedic  crystals  cannot  be  deduced,  and  the  foiln  ma^ 
be  explained  as  Knop  did. 

4.  The  mineral  measured  by  Knop  and  Descloizeau  has  perhaps 
not  been  analyzed,  since  Knop  does  not  describe  his  material 
taken  for  the  analysis. 

5.  From  the  foregoing  it  docs  not  seem  justified  to  separate  the 
parallelopipedic  forms  as  a  distinct  species,  and  the  name  pachno- 
lite  being  very  expressive  and  older,  all  the  forms  should  Ix 
designated  as  pachnolite  until  further  investigation. 

I  may  be  permitted  to  state  that  I  do  not  intend  to  discard  the 
crystallographic  results  of  Knop,  Dana,  and  Descloizeaux  (the 
original  of  the  latter's  work  I  am  unacquainted  with).  I  should 
be  very  glad  to  obtain  the  crystals  which  gave  the  prismatic  anglei 
98"  and  81^,  so  that  we  should  know  whether  there  are  two  differ 
cut  molecules  with  two  different  forms,  or  whether  there  is  onlj 
one  dimorphic  molecule.  But  from  the  measurements  I  was  able 
III  to  make,  I  should  bo  very  doubtful  of  dimorphism. 

Note,— While  this  paper  is  in  press,  I  find  a  very  recent  publication  b] 
Professor  Wohler  {Ann,  d.  Chem.  u,  Pharm,  vol.  clxxx.  p.  281),  In  whicl 
he  gives  an  analysis  and  description  of  the  variety  A  of  pachnolite,  an( 
arrives  at  results  closely  corresponding  to  my  own. 
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April  4. 
The  President,  Dr.  Rusohenberoer,  in  the  chair. 
Fortj-nine  members  present. 

On  the  Brains  of  Fishes Prof.  Burt  G.  Wilder,  of  Cornell 

Unirersitj,  stated  that  his  investigations  on  the  brains  of  fishes 
had  three  objects:  1.  To  determine,  by  careful  structural  compa- 
rison, the  extent  to  which  such  brains  may  be  homologized  with 
those  of  the  higher  vertebrates.  2.  To  see  whether  brain  charac- 
ters will  enable  us  to  define  the  limits  of  the  group  commonly 
known  as  Ganoids.  3.  To  ascertain  how  far  brain  characters, 
tlone  or  in  combination  with  heart  characters,  will  serve  for  the 
characterization  of  all  the  more  comprehensive  subdivisions 
(classes  or  sub-classes)  of  Vertebrates. 

During  the  last  century  fishes'  brains  have  had  at  least  five 
different  interpretations.  Their  unsatisfactory  nature  may  be 
inferred  from  the  fact  that  Prof.  Huxley,  who  generally  clears  up 
diflScult  subjects,  makes  no  attempt  in  his  Manual  of  Anatomy  of 
Vertebrates  to  reconcile  the  figures  and  descriptions  of  fishes' 
brains  either  with  each  other,  or  with  his  admirable  diagrammatic 
representation  of  the  brain  type,  to  which  the  brains  of  Batra- 
chians.  Reptiles,  Birds,  and  Mammals  are  easily  referred.  He 
gives  a  figure  of  the  brain  of  a  typical  Ganoid  (Lepidosteus  or 
^  gar-pike- '),  but  makes  no  allusion  to  it  in  the  text. 

Prof.  Wilder  believed  that  brains  can  be  fully  understood  only 
bj  careful  comparison  of  preparations  made  from  fish  just  taken 
from  the  water  and  hardened  in  strong  alcohol ;  that  there  should 
be  several  of  each  typical  form,  and  embryos  or  young  as  well  as 
adults ;  and  that,  instead  of  trusting  to  the  outward  aspect,  the 
mesial  surfaces  should  be  examined  and  sections  made  at  several 
points. 

Finally,  he  believed  it  necessary  to  keep  constantly  in  mind  the 
typical  brain  as  given  by  Huxley,  and  which  he  then  briefly  de- 
scribed. 

Bj  these  methods  he  had  been  able,  as  he  believed,  for  the  first 
time,  to  find  the  clue  to  the  homology  of  the  two  anterior  pairs  of 
tobes  of  the  fish  brain  with  parts  of  the  brain  of  the  higher  Yerte- 
l)rate8. 

The  front  pair  of  lobes  have  usually,  though  not  always,  been 
called  olfactory  lobes.  In  Myzonts  or  Marsipobranchs  (lamprey 
eds,  etc),  in  (Hnoids  and  some  Teleosts  as  in  the  higher  Verte- 
brates ihej  are  sessile ;  but  in  many  Teleosts  and  most,  if  not  all 
Bdadiiana  (sharks  and  skates)  they  are  connected  by  elongated 
with  the  second  lobes. 
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These  latter  are  almost  universally  called  hemispheres.  Yet 
the  essential  features  of  hemispheres,  namely,  lateral  yentrides 
and  foramina  of  Monro,  have  never  been  found  in  the  second  pair 
of  lobes  of  any  fish- like  form  excepting  those  of  the  Dipnoans 
(Lepidosiren^  Protopterus^  and  Ceratodus^  the  last  just  described 
by  Huxley),  which  seem  in  most  respects  more  like  those  of 
Batrachians  than  of  fishes.^  The  second  pair  of  lobes  are  either 
lateral  solid  laminae  joined  below  but  with  the  upper  borders  more 
or  less  everted,  as  in  Teleosts  and  Oanoids,  or  joined  above  also 
so  as  to  inclose  a  cavity,  as  in  Selachians.  In  either  case  the 
median  space  must  be  regarded  as  a  forward  continuation  of  the 
median  or  3d  ventricle  and  the  lateral  walls  as  anterior  enlarge- 
ments of  the  thalami.  These  enlargements  Prof.  Wilder  proposes 
to  call  prothalami;  in  Selachians  and  some  Ganoids  they  are  con- 
nected by  more  or  less  elongated  and  depressed  crura  thalami  with 
the  optic  lobes  behind. 

From  the  anterior  part  of  the  space  between  the  prothalami  and, 
in  Ganoids  and  Teleosts,  apparently  in  the  base  of  the  olfactory 
lobes,  Prof.  Wilder  had  found  two  openings  leading  into  the  cavity 
of  the  olfactory  lobes.  These  openings  he  regarded  as  foramina 
of  Monro,  leading  into  distinct,  though  small,  lateral  ventricles. 

He  has  found  them  in  Myxine  and  Petromyzon  (Myzonts); 
Mustelus^  Carcharias,  and  other  Selachians ;  Acipenser^  Polyodon^ 
Amia^  and  Lepidosteus  (Ganoids),  and  Perca^  Scomber^  and  -4n- 
guilla  among  Teleosts. 

The  true  hemisphere  of  Ganoids  may  be  represented  by  a  raised 
lip  of  the  foramen  of  Monro. 

In  an  embryo  Mustelus  the  anterior  part  of  the  brain  is  a  single 
large  vesicle  with  thin  walls.  From  each  side  is  a  little  bud 
which  elongates  to  become  the  olfactory  crus  and  lobe.  By 
gradual  thickening  of  the  walls  especially  above,  the  single  large 
cavity  of  the  prothalamus  becomes  reduced  to  the  two  canals  found 
in  the  adult  brain  near  the  ventral  surface,  which  diverge  forward 
from  a  median  point  to  become  continuous  with  the  ventricles  of 
the  olfactory  lobes.  Prof.  Wilder  does  not  feel  sure  respecting 
the  true  hemispheres  and  the  manner  of  their  formation. 

In  tlie  Teleost  brains  so  far  examined  the  foramina  of  Monro 
are  much  smaller  than  in  the  Ganoids ;  and  where  long  olfactory 
crura  exist  they  may  be  wholly  obliterated  in  the  adult.  But  if, 
as  is  anticipated,  they  are  present  in  most  Teleosts,  then,  so  far 
as  the  brain  is  concerned,  they  may  be  distinguished  from  Ganoids 
only  by  the  optic  chiasma  of  the  latter,  as  first  suggested  by 
Miiiler.  To  a  careful  comparison  of  the  optic  nerves  in  all  fishes, 
therefore,  attention  should  be  directed. 

*  Since  this  paper  was  presented  I  have  seen  the  paper  of  Paul  Langer- 
haus  (Untersuchun^en  iiber  Petromyzon  Planeri  [branchialiB']^  Freiburg, 
1878),  in  which  is  given  a  figure  showing  the  existence  of  ventricles  in  the 
hemispheres  and  olfactory  lobes  of  the  small  lamprey. 
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The  points  above  mentioned  were  illustrated  by  diagrams  and 
specimens,  also  by  tables  of  a  provisional  arrangement  of  verte- 
brates according  to  the  modifications  of  the  brain  and  heart.' 

There  is  much  to  be  done  before  fishes'  brains  can  be  fully  under- 
stood. For  instance,  the  brain  of  Myxine  has  not  yet  been  satis- 
factorily bomologized  with  that  of  Peiromyson. 

In  conclusion,  Prof.  Wilder  exhibited  a  Chimera^  recently 
obtained  through  the  kindness  of  Mr.  Alexander  Agassiz,  Curator 
of  the  Museum  of  Comparative  Zoology,  the  brain  of  which,  so  far 
as  be  had  been  able  to  examine  it,  presented  a  remarkable  combi- 
oation  of  characters,  inteimediate  between  those  of  Selachians, 
Ganoids,  and  Dipnoans.  A  full  description  with  figures  of  the 
brain  of  Chimera^  Prof  Wilder  hoped  to  present  to  the  Academy 
on  a  fhture  occasion. 

On  Speasarlite. — Dr.  Georob  Aug.  Koeniq  placed  on  record 
the  analysis  of  speasartUe  from  Yancey  County,  North  Carolina. 
This  interesting  subspecies  of  garnet  has  heretofore  been  found 
at  Haddam,  Conn.,  as  the  only  American  locality.  In  the  new 
locality  it  occurs  in  very  large  crystals,  from  six  to  eight  inches 
long  and  three  to  four  inches  thick.  The  form  is  a  distorted 
dodecahedron. 

The  crystals  have  a  dark,  almost  black  color  at  the  surface, 
owing  to  a  superficial  decomposition,  by  which  black  oxide  of 
manganese  is  formed.  But  in  fragments  the  color  is  deep  blood- 
red,  turning  to  reddish-brown  in  thin  plates.  The  latter  are  trans- 
parent and  reveal  no  admixing  mineral.  Fracture  conchoidal. 
Hardness  nearly  =  7  ;  gravity  =4.14. 

B.  B.  unaltered  in  oxidizing  flame,  and  fuses  to  a  black  vitreous 
globule  in  point  of  blue  flame.  With  borax  in  oxidizing  flame 
dark  blood-red  bead,  which  turns  dirty-green  in  reducing  flame. 
With  soda,  fuses  to  a  green  glass.  Uot  and  concentrated  acids 
attack  the  powder,  which  is  of  a  brownish  color,  but  very  slowly, 
and  complete  decomposition  cannot  be  effected. 

The  very  pure  selected  fragments  j'ield  by  analysis — 

Oxygen.  Atoms. 

SiO,    =35.80  19.092     19.092 

Al^O,  =  19.06  8.881 1  t .  99i 

Fe,0,=    6.26  2.340)  ^^'^^^ 

MnO  =28.64  6.351) 

FeO    =   9.49  2.107^    8.698 

MgO  =    0.60  0.240  ) 


99.84 


0.599 

17.06 

0.188 

5.08 

0.035 

1.00 

0.384 

10.97 

0.132 

3.80 

0.015 

0: 

—  2.432 

69.7 

*  These  with  fignres  and  descriptions  of  the  brain  oiLepidosUus  are  pub- 
fiihcd  in  the  Proceedings  Am.  Assoc,  for  Adv.  of  Science  for  1875. 


54  PR00EEDINQ8  OF  THE  AOADEMT  OF  [U 


The  oxygen  ratio  is  RO  :  R,0, :  SiO,— 

1    :  1.28  :  2.19 


and  the  atomistic  formula  i 


T?'  TI 

ALFe 

ft    It 

Mn„Fe^ 


0,. 


It  will  be  noticed  that  iron  is  contained  in  this  garnet,  botb 
the  ferrous  and  in  the  ferric  state,  while  in  the  analyses  on  rec< 
the  iron  is  given  as  being  all  in  the  ferrous  state.  When  th 
analj'ses  were  made,  the  method  of  decomposing  minerals  in  strc 
sealed  tubes  at  a  high  pressure  was  not  known,  and  the  mine 
cannot  be  decomposed  at  the  ordinary  atmospheric  pressure, 
stated  above.  In  heating  the  powder  for  thirty-six  hours  w 
acid  containing  25  per  cent,  of  sulphuric  hydrate  at  160^  G. 
succeeded  in  decomposing  all  but  7  per  cent.  The  ferrous  ox 
obtained  from  the  solution  was  then  calculated  pro  rata  for 
undecomposed  part,  and  the  above  result  obtained. 

To  suppose  that  the  presence  of  ferric  iron  is  due  to  incipl 
alteration  would  not  be  justified,  since  no  water  was  obtained 
ignition,  and  the  pellucidy  of  the  mineral  does  not  appear  i 
paired.  To  explain  the  result  of  analysis  the  presence  eithei 
ferric  oxide  or  manganic  oxide  must  be  admitted,  which  alternat 
would  neither  affect  the  oxygen  ratios,  nor  the  atomic  compositi 

I  am  indebted  to  Mr.  Clarence  Bement  of  this  city  for 
material  used  in  this  investigation,  and  I  hereby  express 
thanks  for  his  kindness. 

The  thanks  of  the  Academy  were  returned  to  Dr.  James 
Oilliams  for  a  portrait  of  the  late  Jacob  Gilliams,  one  of 
founders  of  the  Academy,  painted  by  Rothermell. 


April  11. 

The  Rev.  E.  R.  Beadle  in  the  chair. 

Thirty-four  members  present. 

The  following  papers  were  presented  for  publication:  '^1 
Genus  Pomoxys,  Raf."  By  D.  S.  Jordan  and  H.  E.  Copelai 
"  Chemical  Notes."     By  Geo.  Hay. 

Remarks  on  Arcella^  etc. — Prof.  Leidy  remarked  that  the  Rhi 
pods  are  so  exceedingly  polymorphous,  that,  to  say  the  least 
thenu  their  specific  Mid  generic  limits  appear  less  well  defli 

Anfiqft]^.    In  speaking  of  the  Difflagian  Rhizopo 
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Dr.  Wallich  expresses  the  opinion  that  the  whole  are  referable 
to  a  single  specific  type,  and  as  regards  the  Foraminifera,  Prof. 
Carpenter  observes  ^^  whether  it  will  ever  be  practicable  to  ar- 
range the  multitudinoQs  forms  of  this  group  in  natural  assem- 
blagea,  whose  boundaries  shall  be  capable  of  strict  limitation,  is 
to  as  by  no  means  certain." 

It  would  seem  that  the  existing  Rhizopods,  in  respect  to  classi- 
fication, may  be  viewed  as  an  epitome  of  all  organic  forms  in  all 
times,  for  if  all  these  could  be  known  it  would  be  found  that  there 
were  no  absolute  limits  defining  species  or  any  other  of  the  usual 
divisions  in  classification.  The  study  of  the  Rhizopods  is  facili- 
tated by  determining  the  more  general  and  striking  forms,  and 
viewing  the  others  as  transitional  or  related  forms,  and  we  can 
better  communicate  the  results  of  our  study  if  the  more  charac- 
teristic forms  are  named  as  species  or  varieties. 

In  his  studies  of  the  fresh-water  Rhizopods,  of  various  localities 
in  this  country,  he  had  recognized  most  of  the  well-marked  forms 
which  have  been  described  by  European  naturalists  as  pertaining 
to  other  parts  of  the  world.  Besides  these  he  had  detected  a 
nnmber  of  new  forms,  which  perhaps  in  future  will  be  found  not 
to  be  peculiar  to  this  country.  As  an  example,  in  the  published 
Proceedings  of  this  Academy  for  1874,  page  226,  will  be  found 
the  description  of  a  species,  Euglypha  brunnea^  from  New  Jersey. 
Since  then  the  same  has  been  described  in  the  Quarterly  Journal, 
of  the  Microscopical  Society  of  London  for  1876,  page  107,  by 
Mr.  Archer,  under  the  name  of  Euglypha  tincia.  Mr.  Archer's 
description  applies  so  closely  to  the  specimens  observed  by  Prof. 
Leidy  in  every  detail,  that  he  thought  he  was  not  mistaken. 

Among  the  usually  recognized  generic  forms,  Arcella  had  occupied 
his  attention.  In  this  genus  the  animal  is  provided  with  a  membra- 
neous test,  composed  of  exceedingly  minute  hexagonal  elements, 
usually  of  some  shade  of  brown,  but  colorless  in  the  young  condi- 
tion. The  shape  of  the  test  is  usually  that  of  a  greater  or  lesser 
portion  of  a  sphere  with  a  circular  plane  below  more  or  less  inverted 
towards  a  central  circular  mouth.  The  soft  part  of  the  animal 
rarely  fills  the  test,  but  adheres  to  its  inner  surface  by  threads  of 
the  ectosarc.     Pseudopods  digitiform. 

The  species  or  varieties  observed  are  as  follows : — 

AacKLLA  vui^ABis,  Ehrenberg. 

DiJIugia  arc^Ua,  Wallich ;  Areella  hemUphericay  Perty. 

This  is  perhaps  the  most  common  form.  Test  approximating 
a  hemisphere  with  the  base  rounded  and  often  more  or  less  pro- 
jecting. The  dome  is  even  or  mammillated,  or  is  impressed  at 
the  aides  with  concave  shallow  pits  or  angular  facets.  The  in- 
ierior  surface  is  more  or  less  funnel-like,  and  the  mouth  elevated 
nd  eirealar.  Color  of  the  tests,  from  colorless  in  the  young 
tkroiagb  all  shades  of  raw  sienna  to  burnt  sienna  brown.  Sarcode 
ssisrtsWi.  Breadth  of  test  from  .06  mm.  to  .132  mm.,  height  .036 
le  JB;  Booth  .03  to  .048. 
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?  Akckli.a  discoideb,  £hr. 

A  discoid  variety  of  the  former,  and  nearly  as  abundant,  ha 
the  test  of  the  same  form  but  three  or  four  times  the  breadth  c 
the  height,  and  with  the  dome  almost  constantly  convex  and  evei 
Mouth  large.  Measurement  of  a  small  colorless  one:  breadtl 
.112  mm.,  height  .028;  breadth  of  mouth  .04.  Measurement  of  . 
large  burnt  sienna  brown  test:  breadth  .132,  height  .028;  breadt 
of  mouth  .048. 

Certain  discoid  specimens  from  Florida  approach  those  describe* 
by  Ehrenberg  under  the  name  of  A.  peruticta^  from  South  America 
They  are  sub-circular,  oval,  or  irregularly  oval,  often  bent  or  curve< 
in  the  shorter  diameter ;  in  section  concavo-convex,  with  rounde 
ends.  Mouth  large,  circular  or  oval,  moderately  elevated.  Dom 
convex  and  even.  Test  in  the  vicinity  of  the  mouth  with  a  circl 
of  minute  tubercles  or  pores?  Color  of  test  varying  as  in  othe 
Arcellfti.  Sarcode  colorless.  A  test  measures  .14  mm.  broad,  .12 
wide,  and  .068  high ;  with  the  circular  mouth  .052  diameter.  1 
second  is  .16  broad,  .144  wide,  .064  high,  and  with  the  mout 
.064  broad  and  .08  wide.  A  third  is  .184  broad,  .172  wide,  am 
with  the  mouth  .06. 

AllCELLA  MITRATA. 

A  variety  modified  in  form  from  the  A,  vulgaris  in  the  opposit 
direction  of  A.  discoides.  Test  mostly  higher  than  the  breadth  a 
base,  inflated  above,  balloon  form,  pyriform,  mitriform ;  domi 
convex,  even,  or  polyhedral  with  impressed  angular  faces.  Moutl 
elevated  as  usual,  but  with  its  margin  usually  crenatc  and  everted 
Sarcode  colorless,  attached  by  many  diverging  threads  of  ectosan 
to  the  inside  of  the  test.  Color  of  the  test,  from  colorless  througl 
all  shades  of  raw  and  burnt  sienna  to  bistre  brown.  Abundant 
and  very  polymorphous,  at  Absecom  cedar  swamps,  New  Jersey 
=  Arcella  costala^  Ehr.  ? 

a.  Balloon-shaped  sub-variet}',  forming  about  four-fifths  of  i 
sphere  and  with  an  even  dome.  Ileight  to  .14  mm.,  breadth  ai 
middle  equal  to  the  height,  at  base  .088'. 

6.  Pyriform,  polyhedral  sub-variety.  Height  .096,  breadtt 
above  middle  .076,  at  base  .048. 

c.  Mitriform,  polyhedral  8ul>-variety.  Smallest :  height  .08, 
breadth  above  middle  .084,  at  base  .068.  Largest:  height  .168 
breadth  above  middle  .2,  at  base  equal  to  the  height. 

Aboblla  dbhtata,  Ehr. 

A.  iUUata^  Ehr. ;  A.  iUUan'i,  A.  Okeni^  and  A,  angulosa,  Perty. 

Test  circnlar,  discoid,  usually  not  so  higli  in  relation  with  the 
breadth  as  in  ^4.  vulgaris.  The  border  is  everted,  acute  and 
divided  into  nanally  flrom  eight  to  a  dozen  points ;  the  border  and 
points  may  also  curve  more  or  less  upward,  and  the  latter  may 
extend  as  high  as  the  summit  of  the  test.  Dome  convex  and  even 
or  flattened  at  the  summit,  or  with  carinate  ridges  diverging  from 
tihf  lifter  to  the  points  of  the  border. 

Btwith  from  .132  to  .184  mm.,  height  .04  to  .048. 
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Arc  ELLA  ARTOCREA. 

Test  from  three  to  four  times  the  breadth  of  the  height  with 
the  inar<^ln  circular  and  more  or  less  elevated  above  the  base. 
l>omo  cuiivox  and  usually  mammillatcd.  Mouth  elevated,  central, 
circular  and  entire.  Color  of  test,  various  shades  of  raw  sienna 
brown;  and  structure  as  in  other  Arcellie.  Sarcode  attached  by 
many  thrc-ads  of  cctosarc  to  the  inside  of  the  test.  Kntosarc  loaded 
with  chloropliyl  balls  which  appear  to  be  an  element  of  structure. 

This  singular  pie-shaped  Arcella  with  a  bright-green  sarcode  is 
fre<]uent  in  a  jwnd  at  Absecom,  New  Jersey.  Hreadtli  of  the  test 
at  the  rim  .16  to  .170  mm.,  at  the  base  .124  to  .130 ;  height  .04  to 

Clntropyxis  Stein. 

ArrtUa    acuUata  and   Difflugia    aculeata\   Ehrcnberg ;    EcJtinopyxit 
a^uUaUu  Claparcde  and  Laclmian. 

Centropyxis  is  a  nearly  allied  generic  form  to  Arcella,  and  is  so 
p-ilymorphous  that  I  have  been  puzzled  to  deGue  varieties.  The 
te$t  or  basis  of  the  test  is  membranous,  and  appears  not  to  exhibit 
the  hexagonal  structural  elements  of  tliat  of  Arcella.  The  shape 
is  a  modification  of  that  of  the  latter ;  the  mouth  and  the  summit  of 
the  dome  being  eccentric  in  opposite  directions.  The  dome  varies 
in  degree  of  prominence  and  is  always  convex.  The  mouth  varies 
*  in  pro|K>rtionate  size,  and  is  more  frequently  sinuous  at  the  border 
than  completely  circular.  The  test  presents  all  the  variations  of 
color  presented  by  Arcella  vulgaris.  It  is  frequently  provi<led 
with  from  two  to  five  or  more  hollow,  conical  spines  diverging 
from  the  wider  border  or  that  most  distant  from  the  moutii. 
Somotimes  tiic  test  is  clean  or  devoid  of  all  adherent  matters  and 
apfiears  homogeneous,  mostly*,  however,  it  is  more  or  less  covered 
with  mineral  particles.  Sometimes  it  is  as  completely  covered 
with  quartzose  particles  as  an  ordinary  Difllugia,  and  frequently 
it  is  loaded  with  larger  stones  along  the  deeper  border,  in  some 
feil)ccimens  the  test  appears  to  be  wholly  composed  of  a  single 
species  of  diatome  shells. 

I  have  observed  a  peculiar  point  of  structure  in  most  tests  of 
CentropyxM  which  appears  heretofore  to  have  escai)ed    notice. 
From  tlie  sinuous  bonier  of  the  mouth  a  number  of  processes  ex- 
tend upward  to  the  dome.     These  are  expanded  at  the  end,  and 
look  as  if  intended  to  support  the  roof  of  the  test,  though  I  have 
not  been  able  to  satisfy  myself  that  the}'  actually  reach  it.     Nor 
bave  I  been  able  to  ascertain  whether  the  number  of  processes  is 
constant,  but  they  have  appeared  to  me  to  vary  in  number  from 
four  to  seven.    They  are  not  visible  looking  directly  into  the 
mouth  of  the  test,  but  a  glimpse  of  one  or  two  may  be  detected 
when  the  mouth  is  aslant  as  the  test  is  made  to  turn  towards  one 
Hide.     From  the  usual  discoid  form  of  the  test  it  is  not  easy  to 
retain  it  in  position  on  edge  to  conveniently  examine  the  pro- 
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cesses,  and  when  the  test  is  observed  with  adherent  sand  tJ 
cannot  be  seen  at  all. 

Large  spineless  tests  of  Centropyxis,  from  ditches  below 
city,  measure  .26  mm.  broad,  .22  wide,  and  .08  high ;  with 
mouth  .1  diameter.     Large  spinous  specimens,  from  the   sa 
locality,  measure  .22  broad  by  .208  wide,  with  the  spines  .48  It 
and  the  mouth  .084. 

A  Difflugian  of  the  sulvgeneric  character  I  have  indicated  un< 
the  name  of  Nebela  appears  related  with  Centropyxis.  Brie 
described,  it  may  be  distinguished  as  follows  : — 

Nebela  caudata. 

Test  compressed  ovoid,  laterally  pyriform ;  mouth  termin 
oval,  entire;  fundus  obtuse  and  bordered  with  from  four  to  1 
hollow,  linear  obtuse  appendages.  Structure  of  test  apparen 
chitinous  and  hidistinctly  areolated.  Sarcode  colorless.  Leuj 
■j\  mm.,  breadth  j^^^  mm.,  thickness  -^^  mm.  Living  in  sphagn 
of  a  cedar  swamp,  at  Absecom,  New  Jersey. 

On  the  Nature  of  Boot  Fibres. — Mr.  Thomas  Meehan  remarl 
that  two  excellent  papers  had  recently  appeared  on  the  eccent 
growth  of  the  annual  layers  of  wood  in  some  plants — one  in 
Proceedings  of  the  Poughkeepsie  Natural  History  Society,  i 
the  other  in  the  American  Naturalist.  Reading  these,  it  occur 
to  him  that  some  observations  of  his  on  the  nature  of  fibrous  ro 
of  plants  were  not  generally  known,  and  might  interest  the  Ac 
emy. 

Li  regard  to  the  eccentricity  of  the  wood,  it  was  long  known 
observers  that  the  i)ith  of  trees  was  often  not  in  tlie  centre,  1 
varied  considerably  in  its  apj)roachcs  to  the  circumference.  In  < 
case  noted  in  the  paper  in  the  Naturalist,  the  pith  of  the  poison  v 
was  very  near  the  outer  edge  of  the  wood,  and  somewhat  elevat 
forming  a  little  ridge  all  along  the  bark.  Various  theories  1 
been  oflered  to  account  for  this  extra  thickening  on  one  side, 
none  of  them,  Mr.  Meehan  thought,  accorded  with  all  the  kno 
facts,  and  he  believed  the  true  explanation  still  awaited  some  i 
tunate  discoverer.  The  author  of  the  paper  in  the  Poughkeep 
Proceedings  had  followed  the  wood  chopper,  and  found  that 
perfectly  erect  trees,  the  pith  was  exactly  in  the  centre,  but 
trees  that  leaned  a  little,  as  many  would  from  being  drawn  towa 
the  lightest  places  in  infancy,  the  extra  thickening  was  always 
the  under  side.  But  in  the  paper  in  the  Naturalist,  the  obser 
showed  that  in  the  poison  vine,  though  growing  to  a  perfectly 
right  tree,  there  was  still  this  remarkable  eccentricity,  and  furtl 
that  the  degree  of  this  eccentricity  varied  in  the  same  stem 
different  places,  although  all  in  the  same  ascending  line.  1 
sloping  theory,  though  supported  by  a  remarkable  uniformity 
figures,  could  not  be  correct. 

But  his  remarks  had  relation  chiefly  to  a  suggestion  in  the  I 
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uralist  that  the  rootlets  of  the  poison  vine,  in  some  cases  referred 
to  by  the  observer,  appeared  to  be  several  years  old.  The  fact 
was  that  these  rootlets  were  never  but  one  year  old,  a  new  set 
being  produced  everj'year.  This  was  the  case  in  the  poison  vine, 
the  trumpet  vine,  the  English  iv^',  the  Virginia  creeper  when  it 
sometimes  produced  them,  and  amongst  others  «:enerally  in  the 
cases  of  epiph^'tal  orchids.  In  this  respect  they  followed  the  same 
law  as  prevailed  with  fibrils  under  the  ground,  and  indeed  the 
same  law  prevaileil  for  the  whole  system  of  the  tree.  We  say  of 
the  inflorescence,  that  all  its  parts  are  but  modified  leaves,  but  this 
is  true  of  all  parts.  A  whole  tree  is  but  a  modification  of  a  pri- 
monlial  leaf;  the  rootlets  and  the  branchlets.  The  roots  and  the 
branches  are  more  or  less  subject  to  the  same  laws  that  govern  leaf 
structure.  Leaves  fall  annually,  unless  very  favorably  situated 
as  reganis  nutrition.  Sometimes,  as  in  some  evergreens,  the 
greater  part  of  the  leaf  is  conjoined  with  the  stem,  or  even  l)ecomes 
an  imperfect  branch,  and  in  these  cases  is  more  permanent.  In 
arltor  vitjes,  deciduous  cypress,  and  some  others,  the  branchlets  and 
leaves  are  so  closely  identified,  ^lat  the  general  annual  character 
of  the  leaves  extends  to  the  branchlets,  and  large  numbers  drop  at 
the  regular  fall  season.  Those  which  are  the  most  favorably  situ- 
ated as  regards  nutrition,  get  through  the  winter  season,  and  after 
this  become  branches,  and  may  live  to  an  indefinite  |)eriod.  The 
root  system  is  the  analogue  of  that  which  ascends  into  the  atmo- 
sphere, and  similar  laws  prevail.  The  fibrils  are  the  counterparts 
of  leaves,  and  die  annually ;  but  a  few,  which  are  more  favor- 
ably situated  as  regards  nutrition,  manage  to  live  over  winter,  and 
then  l)ecome  roots  that  live  to  an  indefinite  period.  The  rootlets 
on  the  stems  of  the  creeping  vines  are  of  the  same  character. 
Stfeming  but  cellular  expansions  from  the  bark,  they  generalh'  die, 
but  if  one  get  into  the  decaying  portion  of  a  hollow  tree,  or  near 
rich  earth,  it  is  so  favorably  disposed  as  regards  nutiition,  that  it 
will  live  on  and  become  a  root.  Cases  are  on  record  where  Eng- 
lish ivy  has  been  cut  away  at  the  roots  from  all  connection  with 
the  ground,  and,  having  lived,  the  hasty  conclusion  was  formed, 
that  it  was  drawing  sustenance  from  the  air;  but  further  exami- 
nations have  shown  that  in  these  cases  some  of  the  annual  rootlets 
h»l  become  true  roots,  penetrating  old  mortar,  and  other  con- 
genial matter,  and  thus  lived  on  and  contributed  materially  to 
the  iv\''8  support. 

It  had  been  suggested  that  the  eccentricity  of  the  wood  in  the 
poison  vine  might  be  owing  to  the  rootlets  coming  out  on  the  side 
oext  the  tree,  and  in  this  way  favorably  affecting  that  side ;  but 
the  rootlets  of  the  poison  vine  come  out  indiscriminately  all  round 
the  poison  vine  branch,  and  as  often  on  the  upper  as  on  the  lower 
■ide.  Besides  this,  in  a  branch  of  the  Arapelopsis  which  he  ex- 
hibited, covered  with  these  rootlets  on  ever}-  side,  and  which  had 
been  hanging  like  a  rope  to  a  tree  for  a  number  of  years,  the 
wood  was  so  eccentric  that  the  pith  was  three-fourths  further  from 
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one  side  than  the  other.     That  the  protrusion  of  roots  on  one  s 
had  nothing  to  do  with  eccentricity,  was  also  clear  from  the  f 
that  lie  had  examined  Symphoria,  Wistaria,  and  many  other  thii 
with  rooting,  creeping  branches  on  thcrgrouud,  in  ail  of  which 
wood  was  perfectly  concentric. 

Notes  on  two  Traps ;  A  Case  of  Alteration  of  Earthy  Sediments 
Prof.  Persifor  Frazer,  Jr.,  remarked,  that,  at  a  previous  meeti 
of  the  Academy  the  occurrence  of  a  vein  of  quartz  in  a  mass 
dolerite  had  been  described.  The  specimen  has  been  since  cut 
two  by  a  lapidary  in  such  a  manner  as  to  illustrate  (I)  the  cent 
band  of  quartz  (part  of  which  appears  to  be  hyaline  and  p 
anh3'drou8)  inclosing  numerous  small  fragments  of  the  adjoini 
dolerite.  (2)  Two  bands  of  darker  color  than  the  mass  of  i 
latter,  which  a]) pear  to  form  the  boundary  walls  between  ' 
vein  and  the  dyke  which  it  intersects.  (3)  A  broa<l  margin 
unaltered  dolerite  on  either  side.  This  specimen  is  presented 
the  inspection  of  the  Academy. 

The  whole  subject  of  the  origin#and  true  nature  of  *' traps,"  a 
the  means  of  distinguishing  tliose  which  have  been  cooled  frou 
molten  mass  from  those  which  are  indurated,  baked,  or  altci 
to  crystalline  rocks  from  eartliy  sediments  by  the  proximity 
sources  of  heat,  is  one  3'et  involved  in  much  obscurity.  I  hi 
here  a  specimen  of  what  appears  to  be  a  baked  sandstone  belo: 
ing  to  the  New  lied  Formation,  in  which  a  part  of  the  ma 
occupying  an  irregular  space  in  one  of  its  ends,  has  become 
coarselj^  cr^'staliized  syenite.  The  specimen  was  ol)tained  fr< 
near  Harman\s  blacksmith  shop,  in  the  northern  and  western  p 
of  York  County. 

Notes  on  some  Pnlfeozoic  Limestones, — Prof.  Persifor  Fraz 
Jr.,  remarked  t!iat  among  the  many  interesting  chemical  proble 
connected  with  geology  is  that  of  the  relation  of  a  percentage 
magnesia  to  the  mode  of  formation  and  age  of  the  limestones 
the  world.  Not  only  have  some  very  interesting  speculations  b< 
made  as  to  the  condition  of  the  earth's  crust  during  the  prod 
tion  of  dolomites  (see  T.  S.  Ilunt's  Chemical  and  Geologic 
Essays),  but  it  is  eas}'  to  see  that  the  subject  is  capable  of  \i 
large  development. 

One  of  the  lines  of  investigation  chief  in  importance  is  t 
influence  which  dolomitic  limestoae  must  exercise  on  the  tO] 
grapliy  of  a  country.  Prof.  Lesley  has  show;i  that  the  gra 
effects  of  erosion  can  be  explained  by  the  slow  solution  and  i 
struction  of  the  limestones  of  the  earth  below  water  level,  with  t 
consequent  caving  in  of  the  strata  which  rest  on  them. 

It  is  easy  to  see  that  different  kinds  of  effects  would  be  produc 
by  the  rapid  waste  of  pure  carbonate  of  lime  and  the  slower  < 
struction  of  magnesian  or  dolomitic  rocks.     And  the  result 
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the  boDeycombiDg  of  either  of  them  singly  would  not  resemble 
that  of  their  combination  in  separate  layers  or  benches  in  the 
manner  id  which  they  are  so  frequently  found  associated  in  the 
great  valleys  of  Silurian  and  pre-Silurian  rocks  on  the  Atlantic 
border. 

As  these  limestones  of  the  Cumberland  and  York  valle3's  are 
more  thoroughl}*  investigated,  the  heterogeneous  character  of  the 
layers  which  compose  them  will  be  much  more  clearly  evident. 

It  has  been  sought  to  ascertain  the  liorizon  of  a  given  stratum 
in  these  measures  by  ascertaining  its  percentage  of  magnesia,  and, 
indeed,  were  &ny  such  test  reliable,  it  would  be  of  the  greatest 
imjiortance  for  the  stratigraphical  geologist. 

With  the  purpose  of  submitting  to  this  test  as  many  of  the  lime- 
stones as  possible,  a  selection  was  made  of  representatives  of  the 
principal  l>eds,  whose  place  in  the  series  has  been  established  by 
the  party  of  York  and  Adams.    Their  names  are  as  follows: — 

No.  1  is  a  sandy  limestone  from  the  west  branch  of  Creitz's 
Creek,  in  the  town  of  Wrightsville.  If  the  interpretation  of  the 
structure  given  in  the  Report  of  Progress  of  the  Party  of  York 
tnd  Adams  for  1874  is  correct,  this  limestone  belongs  at  or  near 
the  base  of  the  "Auroral"  series,  and  immediately  upon  the 
chlorite  and  hydro-mica  schists. 

No.  2  is  a  specimen  taken  from  the  upper  bench  of  a  quarry  near 
Pine  Grove  Furnace,  Cumberland  County.  It  probabl}-  represents 
one  of  the  higher  l)eds  of  the  "  Auroral."  Upon  it  was  found 
crystallized  calcite  containing  over  98  per  cent,  of  Ca"  Co,,  with 
hardl}-  a  trace  of  magnesia. 

No.  3  is  a  specimen  taken  from  a  lower  bench  (perhaps  25  feet 
perpendicular  to  the  measures)  of  the  same  quarry. 

No.  4  is  an  example  of  the  white  or  buff-colored  limestones 
which  occur  together  with  the  blue  limestones  often  in  the  same 
quarry-,  but,  nevertheless,  usually  exhibiting  indications  of  un- 
con  form  ability  with  them.  These  limestones  are  usually  poor  in 
magnesia. 

No.  5  is  taken  from  Detweiler's  quarry,  north  of  the  Columbia 
Bridge,  in  Wrightsville.  Its  position  is  in  all  probability  midway 
between  the  upi>er  and  lower  benches  of  the  auroral  limestone. 

No.  6  is  taken  from  Detweiler's  quarry,  south  of  Wrightsville, 
and  is  (as  its  anal^-sis  shows)  a  calcareous  slate  underlying  one  of 
the  many  belts  of  the  formation. 

The  limestone  slates  which  occur  with  this  one  in  the  foot  of 
the  quarry  are  remarkable  for  the  very  large  amount  of  pyrite 
crystals  which  they  contain.  Some  of  these  crystals  are  half  an 
inch  on  one  edge. 

The  specific  gravity  was  determined  with  care. 

For  this  determination  the  specific  gravity  bottle  was  not  em- 
ployed, its  mission  being  considered  rather  to  obtain  the  density 
of  chemically  homogeneous  compounds.  For  determinations  of 
the  specific  gravity  of  rocks,  coals,  etc.  etc.,  whose  weight  becomes 
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aa  iniportAnt  itcin  in  tlieirtniiiaportation  for  the  great  induetr 
it  was  lielievcd  that  the  weight  of  a  given  bulk  coul<t  be  in 
accurately  determined  without  taking  especial  care  to  exclude 
air  with  which  they  are  partly  filled. 

ANALYSIS  OF  LIMESTONES. 
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Determinations  of  the  carbonnte  of  lime  and  magnesia  in  tli 
rocks  were  made  indepcudenlly  by  Mr.  D.  McCreath,  and  are 
follows: — 


Calcium  carbonate    .     , 
Mnt^esiuin  carboiiate 

Pillca 

Some  sesquioxide.     .     . 


1.67    61.35    I  44. 


The  aulhor  is  indebted  to  Dr.  Cresaon  for  his  courtesj-  in  ofl 

iug  him  the  facilities  of  liis  laboratory  for  this  investigation. 
As  a  BupplemeDt  to  this  tabic  the  following,  taken  from  p. 

'  Determined  by  Mr.  David  SlcCreatji. 

•  By  loss.    73.Q  as  dcleniiined  directly  by  Mr.  D.  McCreath. 
»  Mean  of  two  dele  rmi  nation  a. 

•  Determined  by  Mr,  D.  McCrealb. 

•  Some  sulphide  Is  present,  as  sulphydric  acid  is  produced  wben  tbe  i 
Is  treated  wltb  bydrochlorlc  acid. 
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of  mv  Report  of  Progress  in  the  District  of  York  and  Adams  for 

Limestones. 

T.  New  Red  S.  S.  near  Dillsbiirg,  foot  of  MacWilliams  slope. 
s.  Opposite  Allison's  Mill,  Xenia  P.  O.,  York  Co. 

9.  From  Shaft  Xo.  5,  j  mile  east  from  Mont  Alto  Furnace. 

10.  Half  a  mile  south  of  Seitzland,  in  a  cutting  of  the  X.  C. 
R.  R.  (A  calcite  very  similar  to  that  above  described  as  occurring 
on  the  upper  l)ench  of  the  Pine  Grove  Quarry  is  found  here.) 


vn. 

73.18 
4.37 
0.52 

21.50 

VIII. 

IX. 

X. 

Calcium  carbonate     ,         .        .        . 
Mairnesium  carbonate 

Metallic  iron 

Insoluble  siliceous  residue 

62.35 
6.32 
5.27 

20.06 

77.89 
2.83 
1.33 

15.89 

■ 

93.87 
0.96 
0.30 
4.30 

Sum 

99.57 

94.00 

97.94 

99.43 

OxTgen,  organic  matter,  water,  and 
U>ss 

0.43 

6.00 

2.06 

6.57 

April  18. 
The  President,  Dr.  Ruscuenberger,  in  the  chair. 
Forty-four  members  present. 


On  the  Geologic  Age  of  the  Vertebrate  Fauna  of  the  Eocene  of 
St^w  Mexico. — Prof.  Cope  presented  a  synopsis  of  the  species  de- 
9cnl»ed  from  the  Eocene  of  Xew  Mexico,  arranged  in  the  following 
manner : — 

54 


MAMMALtA         .           .           .           . 

1                           4 

»                             4 

•  • 

PeriHsodactyla  . 

10 

Amblypoda 

9 

Pantodonta 

9 

. . 

Incertie  sedis    . 

3 

Qnadrumana 

10 

Proiimia   . 

10 

•  • 

Rodentia  .        .        .        . 

3 

Insectivora 

19 

Taniodonta 

4 

•  • 

BfntM 

2 

•  • 

Creodonta  . 

.     18 

•  • 

▲TK8          .... 

• 

•          •  • 

•  • 

'  These  analyses  were  made  by  Mr.  A.  S.  McCreath,  Chemist  of  the  2d 
Geokigical  Suryey  of  Pennsylvania. 
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f 

Reptilia . .  24 

Crocodilia 7 

Testudinata 15 

Lacertilia 2 

Oinglymodi 2 

Plaj^ostoiui 6 

This  total  number  of  eipjhty-seven  species  may  be  considered  in 
two  aspects,  viz.,  in  regard  to  tlieir  geological  position,  and  their 
anntoniical  structure. 

As  regards  the  former,  it  may  be  observed,  that  the  record 
preserved  in  these  beds  is  doubtless  more  imperfect  than  that 
found  in  many  others,  owing  to  various  physical  conditions.  One 
of  these  is  an  evident  disturbance  of  temperature  and  moisture 
whieli  they  have  sustained,  perhaps  in  connection  with  the  vol- 
canic phenomena  which  played  so  important  a  part  in  New  Mexico 
during  the  later  tertiary  times.  The  fossils  are  generally  found 
in  a  fragmentary  condition,  and  often  distorted  by  pressure.  The 
fractures  of  the  surface  are  often  of  such  a  kind  as  to  indicate 
that  the  bones  have  been  in  a  plastic  state  (see  the  figures  of 
StypolojihuH  Mans)  during  which  the  fissures  thus  created  in 
them  have  in  many  instances  been  filled  with  a  siliceous  limestone. 
This  material  now  presents  a  rough  external  surface  of  great  hard- 
ness, and  sometimes  incrusts  the  teeth  in  such  a  way  as  to  render 
it  a  difficult  matter  to  expose  them.  Nodules  of  the  same  material 
abound  on  the  blufis  (see  the  geological  report).  Not  unfrequently 
the  bones  are  covered  with  an  incrustation  highly  charged  with 
the  red  oxide  of  iron,  and  this  substance  gives  its  characteristic 
color  to  a  large  percentage  of  the  fossils,  the  others  being  gene- 
rally ])lack  or  dark  brown.  The  light  colors  of  our  mioccne  beds 
are  almost  unknown,  and  the  bones  arc  always  much  harder  than 
these,  or  even  than  the  fossils  of  the  Bridger  group  of  ^Vyoming. 
These  facts,  in  connection  with  the  reduced  number  of  exposures 
of  the  beds,  account  for  the  comparatively  small  number  of  species 
obtained,  and  the  feeble  representation  of  certain  groups,  6.(7.,  the 
birds,  lizards,  rodents,  etc.  Nevertheless  a  large  Miumber  of  in- 
dividuals were  obtained,  and  a  considerable  extent  of  country 
explored,  and  I  believe  that  the  synopsis  above  given  is  an  approxi- 
mation to  an  expression  of  the  characteristics  of  the  most  abnnd- 
ant  types,  or,  of  the  relative  numerical  representation  in  the  fauna 
of  the  different  genera,  orders,  etc. 

Comparison  with  the  established  scale  of  geological  horizons  of 
Europe  has  established  the  fact  that  the  beds  in  question  belong 
to  the  Eocene  category,  as  I  have  already  shown*  to  be  true  of  the 
longer-known  Bridger  beds  of  Wyoming.  It  remains  to  collate 
them  with  the  numerous  subdivisions  of  that  period.  The  differ- 
ences between  the  Wahsatch  and  Bridger  faunae  have  been  in  part 

• 

I  Frooeedlngi  Axneiioui  Fhilowqihioal  Society,  1879,  Febniary  and  July. 
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pointed  out  in  my  Report  on  the  Vertebrate  Fossils  of  New  Mexico, 
IST4,*  and  may  be  more  fully  stated  as  follows: — 

1.  Divisions  found  in  the  Wahsatch  beds  not  j'ct  reported  from 
the  Bridger  beds.  Aves,  genus  Diatryma  (allied  to  Gastomis) ; 
mammalia,  Tteniodonta ;  Phenacodus ;  Coryphodon;^  Meniscothe- 
num;  most  species  of  Hyracotherium. 

2.  Divisions  found  in  the  Bridger  beds  not  yet  found  in  the 
Wahsatch:  fishes,  Amiidse;  reptiles,  Ophidia;  Anoatira;  mam- 
mal?, Mesonychiidsc ;  Tillodonta;  Achaenodon;  Dinocerata;  Pa- 
Imofyops;  most  species  of  Hyrachyus, 

The  Wahsatch  horizon  of  Wyoming  has  not  yielded  so  many 
species  of  vertebrata  as  those  of  New  Mexico,  but  the  close  re- 
semblance of  the  two  faume  may  be  observed  in  the  following  list 
of  forms  which  I  obtained  at  several  localities :  Fishes,  Siluroids ; 
mnvamais^ Hyracotherium^  two  species;  Phenacodus;  Goryphodon^ 
two  to  three  species.   As  is  well  known,  the  Wahsatch  beds  under- 
lie those  of  the  Bridger  group,  and  we  therefore  look  for  their 
European  eqiiivalent  in  the  lower  part  of  the  series.     It  has  betMi 
already  pointed  out*  that  the  absence  of  Hyopotamus  and  Anoplo- 
ihmum^  and  allied  genera,  from  the  Bridger  horizon  precludes  an 
identification  with  the  upper  Eocene  of  Europe.     The  comparison 
of  the  Wahsatch  fauna  with  that  of  the  lowest  of  the  three  divi- 
sioDS  into  which   Professor  Gervais  has  arranged  the  European 
Eocene,  shows  a  remarkably  close  correspondence.     This  epoch, 
the  Suessonien  of  D'Orbign^'  (Orthrocene,  Gervais),  includes  the 
marls  of  Rilly  and  lignites  of  Soissons,  the  Thanet  sands,  London 
clays,  etc.     Fossils  from  these  beds  appear  to  have  been  no  l>etter 
pres€r%*ed  than  those  of  the  Wahsatch  beds  of  the  Rocky  Moun- 
tains, yet  some  of  the  genera  are  identical,  and  others  closely  cor- 
respondent, as  follows : — 

Wahnateh.  SaeBsooien. 

Ambhctonus.  Palcponyetis. 

Hy  ra  cothe  Hum,  Ilyra  cot  he  Hum. 

Coryphodon,  Coryphodon. 

Diatryma.  Oastornis, 

Lepidosteus.  Lepidosteus, 

As  a  point  of  difference  between  the  beds,  may  be  mentioned 
the  absence  of  the  Tseniodonta  from  the  Suessonien,  a  suborder 
not  jet  known  out  of  North  A  merica. 

The  Wahsatch  formation  includes  the  Geeen  River  beds  of  Hay- 
den,  a  name  which  I  formerly  used  for  the  entire  series.  It, 
howeTer,  applies  properly  to  the  fish  shales  of  Green  River,  con- 

>  Animal  Report  of  Chief  of  Engineers,  p.  592. 

'  The  qiedes  described  by  me  as  Bathmodon  constitute  a  section  of  tliis 
fOiM,  diaiacterized  by  the  absence  of  tubercle  or  ridge  between  the  inner 
of  the  bat  lower  molar.    I  do  not  maintain  this  section  as  a  distinct 


RMMnrt  of  the  U.  8.  GeoL  Snrv.  Terrs.,  4to.,  ii.  p.  83-39. 

•  Am,  Bapt.  U.S.  GeoL  Sonr.  Terrs.,  1873  (1874). 
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taining  Asineops^  Clupea^  OsteoglossuMy  etc.,  which  are  probably 
local  ill  their  character. 

The  Bridgcr  formation  will  then  represent  on  the  American 
continent  more  nearly  than  any  other,  the  middle  Eocene  or  Pa- 
risien  of  Cuvier,  Brogniart,  and  Renevier. 

The  teeth  of  sharks  described  in  the  reports  quoted  are  of  un- 
certain origin.  They  are  associated  with  oyster  shells,  and  both 
have  the  appearance  of  having  been  transported;  nevertheless 
some  of  the  mammalian  teeth  found  associated  with  them  have 
a  similarly  rolled  appearance.  It  therefore  remains  uncertain 
whether  the  ocean  had  for  a  limited  time  access  to  the  Eocene 
lake,  or  whether  the  shark's  teeth  and  Ostreae  were  derived  from 
the  cretaceous  beds  which  formed  its  shores.  Similar,  and  in  one 
instance  the  same  species  of  sharks  were  found  in  both  formations, 
the  division  of  the  cretaceous  being  No.  3  and  4  of  Hayden.^ 

In  conclusion,  the  classification  of  the  North  American  Eocene 
may  be  represented  as  follows : — 

Formation.  Eqaivalent.  Locality.  Charaeterivtie  Foulla. 

(  PalcBOsyops, 
Bridger  Form.         Middle  Eocene.        S.Yf,  Wyoming  A  Tillodonta. 

I  Dinocerata. 

{  N.  E.  New  Mexi-  f  ^^W^<?^«>»- 
Wahsatch  Form.     Lower  Eocene.     ]      co,'  S.  W.  Wyo-  ]  p^nat^^l^i 

I     ming.  [niatryma.  ' 


April  25. 
The  President,  Dr.  Rusohenbebger,  in  the  chair. 
Forty-nine  members  present. 

The  death  of  Geo.  Washington  Smith  was  announced. 

In  conformity  with  Art.  III.  Chap.  Y.  of  the  Bj'-Laws,  John 
L.  LeConte,  Geo.  H.  Horn,  E.  T.  Cresson,  Chas.  A.  Blake,  Wm. 
S.  Pine,  John  Meichel,  Geo.  B.  Dixon,  Horace  F.  Jayne,  Charles 
Wilt,  James  Ridings,  James  H.  Ridings,  and  J.  W.  McAllister, 
were  constituted  the  Entomological  Section  of  the  Academy  of 
Natural  Sciences  of  Philadelphia. 

The  meeting  having  adjourned  until  May  2,  the  consideration 
of  certain  amendments  and  additions  to  the  By-Laws  was  then 

I  The  same  state  of  things  exists  in  the  siderolitic  deposits  of  the  canton 
of  Valid,  Switzerland.  Mingled  with  the  mammalian  remains  are  teeth  of 
sharks,  of  which  M.  La  Harpe  remarks  that  their  appearance  does  not  war- 
rant the  belief  that  they  have  been  transported,  or  are  not  indigenous  to  the 
Eocene  fauna. 
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concluded.     The  propositions  to  amend,  with  the  signatures  and 
reasons  for  the  same,  together  with  the  report  of  the  council  upon 
said  amendments,  were  read,  and  Chapters  I.-XI.,  inclusive,  and 
Clitpter  XVI.  were  then  adopted. 
The  following  were  elected  members :  Oliver  Bradin,  Geo.  A. 

Piersol,  John  Wister,  Wm.  Nelson,  Rev.  Charles  A.  Dickey,  J. 

H.  C.  Simes,  M.D.,  Wm.  B.  Brewster,  M.D.,  Wm.  H.  Castle,  Robt. 

Iless,  M.D.,  and  Fliuy  E.  Chase. 
The  committees  to  which  they  had  been  referred  recommended 

the  following  papers  to  be  published  : — 
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THE  OEHUS  P0M0XT8.  BAFZHEBQUE. 

BY  D.   8.  JORDAN   AND   H.   E.   COPELAND. 

Among  the  fishes  sent  by  Prof.  S.  A.  Forbes  from  the  State 
Normal  University  of  Illinois  to  us  for  examination,  were  many 
specimens  of  Pomoxys,  known  in  the  Western  States  as  "  Crap- 
pie. '*  We  have  prepared  the  following  review  of  the  species  that 
have  been  referred  to  this  genus,  and  append  the  8ynon3'my  for 
future  reference. 

The  genus  was  described  in  1820  by  Rafincsque,  page  33  of  his 
Ichthyologia  Ohiennis^  in  these  words :  "  Body  elliptic,  compressed, 
scaly.  Vent  anterior.  Head  scaleless,  jaws  plaited  extensively, 
roughened  by  very  minute  teeth.  Gill-cover  smooth,  scaleless; 
proi)ercule  forked  beneath ;  opercule  membranaceous  and  acute 
posteriorly.  Thoracic  fins  without  appendage,  but  a  spiny  ray. 
One  dorsal  fin  opposite  the  anal,  both  with  many  spiny  rays." 
This  description  has  been  accepted  as  suflflciently  accurate  by 
most  authors,  and  the  genus  adopted.  Rafinesquc  referred  to 
the  genus  one  species,  obtained  at  the  Falls  of  the  Ohio,  with  the 
following  description,  drawn  undoubtedly  from  the  same  speci- 
mens that  suggested  the  genus:  "  Silvery;  back  olivaceous,  witli 
some  geminate  brown  transversal  lines;  a  golden  ring  at  the 
base  of  the  tail;  lateral  line  straight;  dorsal  and  anal  fins  with 
six  spiny  ra^'s ;  a  marginal  black  spot  behind  both  fins  ;  tail 
lobed;  lower  jaw  longer.  Length  3  to  6  inches.  Diameter  equal- 
ing three-tenths  of  the  length,"     He  called  his  species  annularis. 

In  the  "  Report  of  the  Zoology  of  Ohio,"  Dr.  Kirtland  described 
the  same  fish  under  the  name  of  Cichla  Storeria^  but  dropped  this 
name  on  information  from  Dr.  Storer  that  Cuvier  and  Valen- 
ciennes had  already  described  it  under  the  name  of  Gentrarchtis 
hexacanthus.  We  have  not  seen  Kirtland's  original  description, 
but  in  November,  1840,  in  a  report  on  the  "  Fishes  of  the  Ohio  and 
its  Tributaries,"  in  the  "Boston  Journal  of  Natural  History,"  vol. 
iii.  p.  480,  he  gave  a  description  of  the  fish,  made  evidently  partly 
from  the  specimen  in  hand,  from  which  a  good  drawing  was  made 
(pi.  xix.,  fig.  2),  and  partly  from  the  real  hexacanthus  of  C.  and  V., 
a  fish  that  is  now  commonly  placed  in  the  genus  Hyperistiua  of  Q\\\, 
The  localities  he  mentions  show  that  he  supposed  Hyperistius 
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and  Pomoxys  to  be  one  fish,  if  the  description  was  not  conclusive. 
In  the  ^Memoirs of  the  Am.  Acad,  of  Arts  and  Sciences,"  new  se- 
ries, vol.  ii.,  1846,  Dr.  Storer,  in  his  "Synopsis  of  the  Fishes  of 
N.  A.,*^  p.  290,  relying  on  the  truth  of  the  information  he  had 
given  Kirtland,  copied  the  latter's  description,  with  a  brief  addi- 
tion, and  used  the  name  Cenirarchus  hexacanthus.  He  gave  data 
of  two  specimens,  one  a  Hyperistius,  and  the  other  a  Pomoxys. 
The  localities  and  synonj^my  quoted  referred  to  Hyperiatiusj 
Pomoxya^  and  what  maj'  have  been  Cenirarchus  irideus. 

In  1854  Professor  Agassiz,  in  "The  Fishes  of  the  Tenn.  River," 
p.  4  (of  reprint),  referred  a  specimen  sent  to  him  from  that  river,  to 
Pomoxys  annularis  Rafinesque,  saj'ing  it  "  agreed  fully"  with  his 
description,  except  in  wanting  the  ring  at  the  base  of  the  tail. 
How  Professor  Agassiz  overlooked  the  statement  tliat  the  head 
and  gill-covers  are  "  scaleless,"  is  not  easily  accounted  for  by  us. 
There  can  be  no  doubt,  however,  about  his  course  in  the  event  of 
bis  recognizing  this  as  an  error,  for  he  had  then  taken  the  ground, 
since  occupied  by  all  our  naturalists,  that  it  is  better  to  eliminate 
error  from  a  recognizable  description  than  to  propose  a  new 
genus  or  species. 

In  the  Zoological  report  in  the  Pacific  Railroad  Reports,  1858, 
Tol.  x.p.  5,  Girard  reviewed  the  genus  in  his  characteristic  way.  He 
arranged  his  material  in  the  following  manner,  that  we  give  in  full 
to  show  the  confusion  into  which  the  synonymy  was  falling  : — 

1.  Pomoxis  sparoides,  Grd. 

=  Labrus  spar,  Lac. 

^  Centrarchus  spar.  C.  and  V. 

=  •*  hexacan.  Holb.  Ich.  8.  C,  pi.  6,  fig.  1. 

2.  Pomoxis  nigromaculatus,  Grd. 

^  Cantliarus  uigromac.  Le  Sueur,  fide  C.  &  Y. 
=  Cichla  Storeria,  Kirt. 

3.  Pomoxis  annularis,  Raf. 

"described,  or  rather  recorded,  by  Rafinesque." 

4.  P.  nitidns,  Grd. 

PI.  ii.,  figs.  5-8  (new  species). 

We  are  not  bold  enough  to  tell  what  this  all  means,  except  that 
Pomoxis  nitidus^  Grd.,  surely  is  Pomoxis  annularis^  Raf. 

In  the  **  Proc.  Ac.  Nat.  Sc.  of  Phila.,"  1865,  p.  64,  Professor  Gill 
give  a  **  Synopsis  of  the  genus  Pomoxys,  Raf.,"  "  to  dissipate 
the  confusion."  He  cleared  away,  in  a  satisfactory  manner,  the 
of  his  predecessors,  coming  to  the  undoubtedly  correct 
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conclusion  that  but  one  species  of  Ponioxjs  was  yet  known,  call- 
ing that  storerius^  for  reasons  following,  and  added  three  new 
nominal  species  of  his  own.  Of  storerius  he  says:  "This  species 
has  been  quite  unfortunate  in  its  nomenclature;"  and,  "This  spe- 
cies was  first  intelligibly  noticed  b}'  Dr.  Kii*tland,  who,  in  tbe 
'  Report  on  the  Zoology  of  Ohio,'  introduces  it  under  tlie  name  of 
Cichla  Storeria;^^  and  "  the  name  Cichla  Sloreria  must  therefore 
be  accepted  as  the  specific  appellation  of  the  species  described  by 
Dr.  Kirtland  if  Rafinesque's  is  deemed  unworthy  of  adoption." 
As  between  the  specific  descriptions  of  Rafinesque  and  Kirtland, 
on  comparison  of  a  specimen  from  the  Ohio  with  each,  I  have  no 
hesitation  in  sa^'ing  that  Rafinesque's  is  the  better  of  the  two. 
Without,  therefore,  resorting  to  the  unanswerable  argument  that 
since  there  is  but  one  species  of  Pomoxys  in  the  region  reported 
on  by  the  two  men,  and  that,  therefore,  Rafinesque's  specific 
name  must  stand  on  as  good  footing  as  his  generic  name,  we  retain 
annularis  on  the  ground  of  its  accompaniment  by  a  prior  and 
recognizable  description. 

In  regard  to  the  three  new  "  species,"  we  find  by  an  examina- 
tion of  the  specimens  from  Normal,  labelled  as  from  the  streams 
of  Central  and  Southern  Illinois,  the  following  data: — 

The  variation  ranges  in  the  dorsal  spines  from  v.  to  viii. ;  in 
the  dorsal  rays  from  14  to  16;  in  the  anal  spines  from  v.  to  vi. ; 
in  the  anal  rays  from  16  to  19;  in  the  scales  in  the  lateral  line  from 
39  to  48.  Tlie  first  dorsal  spine  goes  in  the  diameter  of  the  eye 
from  4  to  1|  times;  the  length  of  the  caudal  peduncle  is  to  its 
height  as  19  to  13,  or  as  16  to  16.  Specific  characters,  based  on 
the  number  of  dorsal  spines,  the  size  of  the  scales,  the  ratio  be- 
tween the  first  dorsal  spine  and  the  diameter  of  the  ej'e,  or 
between  tlie  height  and  length  of  the  caudal  peduncle,  are  clearly 
untenable,  falling  within  the  range  of  individual  variation,  and 
therefore  Pomoxys  brevicauda^  Gill,  Pomoxys  intermedius^  Gill, 
and  Pomoxys  protacanihus^  Gill,  fall  into  the  list  of  synonyms  of 
Pomoxys  annularis^  Rafinesque,  it  being  the  only  species  of 
Pomoxys  now  known,  unless  Hj^peristius  prove  to  belong  here. 

The  following  is  the  synonymy  of  the  species,  with  the  localities 
and  common  names : — 
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POMOXTS  ANNULARIS,   RaFINESQUE. 

Crappie  (West),  New  Light  (Ky.)  Bachelor  (Falls  of  the  Ohio). 

PimoxU  dwnw^irM,  Raf.  Ich.  Oh.  1820,  83.     (Falls  of  the  Ohio  ;  Ky.).— 

Ag.  Fish.  Tenn.  1854,  4.    (Tenn.  Riyer.)— Grd.  Pac.  R.  R.  Rep.  X. 

1858,  6. 
"  Canih^iru*  nigromaculatm^  Le  Sueur,  fide  C.  and  V.  Hist.  Nat.  Poiss.  III. 

1829,  88''  (fide  Grd.).     (Wabash  River,  where  Hyperistius  is  not 

found. ) 
rif*M  Storeriay  Kirt.  Rep.  Zool.  Ohio,  191  (fide  Kirt.). 
Qthtrarckui  hfxacanthu*^  Kirt.  Bost.  Journ.  Nat.  Hist.  III.,  1840,  480, 

PI.  XXIX.  (plate ;  desc.  in  part).    (Big  Miami  River.) — Storer,  Mem. 

Am.  Ac,  new  ser.  II.,  1846, 290.  (in  part),  (not  of  Cuv.  and  Val.  fide 

Gill). 
P0moxitt  nitiduB,  Grd.  Pac.  R  R.  Rep.  X.  1858,  6  PI.  II.,  Fig.  5-8.  (Hous- 

ton  River,  Ky.) 
Ctntrarehti^  nitidu;  Gunther,  I.  1859,  257. 
Fonox^t  sUprenu$,  Gill,  Pr.  Phil.  Acad.  1865,  64.— Cope,  Pr.  Am.  Philos. 

Soc.    1870,  251.   (Missouri  Riv.)— Jordan,  Geol.  Surv.  Ind.  1874, 

215.  (White  River.) 
P'jmoxy*  brericauda.  Gill,  Pr.   Phila.  Ac.  1865,  64.  (North  Grand  Riv., 

Mo.) 
PomoxjfM  inUrmediuf,  Gill,  Pr.  Phila.  Ac.  1865,  64. 
PnHQiy*  pro€anth\i$.  Gill,  Pr.  Phila.  Ac.  1865,  64.  (Tarboro,  N.  C.) 
PofAoxyf  itnnuhiru^  Jordan,  Fishes  Ich.  Oh.  :  (Bull.  Buff*.  Soc.  Nat.  Hist., 

April,  1876,  p.  89)  ;  Manual  Vertebrates  E.  U.  8.  (in  press) — Jordan 

and  Copeland,  Check-List  N.  Am.  Fresh  Water  Fishes  (in  press). 
Hihititt, — Basin  of  the  Ohio,  Illinois,  Missouri ;  probably  in  all  the  tribu- 
tirirj  of  the  Mississippi.     Not  in  the  great  Lakes  ?    In  North  Carolina  (fide 
Gill;. 
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CHEiaCAL  NOTES. 
BY  QEORGE  HAY. 

I.  On  the  Decomposition  of  Stannous  Chloride  in  a  Oeissler 

Tube. 

While  observing,  in  company  with  my  friend,  Dr.  Wm.  M.  Her- 
ron,  the  spectrum  of  chloride  of  tin  through  a  powerful  specti*©- 
Bcope  of  four  prisms  (Brewing's  make) — the  Geissler's  spectrum- 
tube  used  for  the  purpose  being  illuminated  by  the  spark  from  a 
large  RuhmkorfTs  coil  connected  to  six  cells  and  a  Leyden  jar 
and  a  tin  foil  condenser,  the  spark  being  capable  of  passing  six 
inches  in  air — the  following  facts  were  noted  : — 

The  constricted  portion  of  the  tube  became  hot — the  spectrum 
became  gradually  feebler  and  feebler  and  ultimately  ceased — a  va- 
cuum had  formed  within  the  tube  so  perfect  that  the  spark  would 
not  pass. 

On  examining  the  tube  I  found  a  metallic  deposit  or  mirror  of 
extreme  thinness,  but  having  the  well-known  metallic  lustre  de- 
posited upon  the  glass  at  the  negative  end.  The  wire  inside  of  the 
tube  at  the  positive  end  was  tarnished,  and  had  lost  its  metallic 
lustre,  and  was  covered  with  a  white  though  thin  incrustation.  I 
too  hastily  concluded  that  this  was  anhydrous  proto-chloride  of 
platinum,  and  thank  Dr.  Koenig  for  his  communication  correcting 
me,  as  shall  appear  anon.  I  had  no  time  just  then  to  investigate 
further — hence  the  mistake. 

I  have  used  up  the  tube  in  making  the  following  observations : — 

Before  opening  the  tube  I  heated  the  end  containing  the  mirror 
and  found  that  it  did  not  sublime. 

Cut  off  the  tube  half  an  inch  above  the  film,  and  noticed  that 
the  wire  within  the  tube  at  this  end  was  fused  to  a  globule  of  the 
size  of  a  pin-head  adhering  to  the  glass  projecting  within  the  tube, 
through  which  the  wire  passed. 

Introduced  one  drop  of  concentrated  hydrochloric  acid,  and, 
upon  spreading  this  drop  over  the  film  and  slightly  warming,  the 
film  dissolved  completely. 

Rinsed  out  the  solution  with  water  into  a  small  evaporating 
basin,  and  evaporated  to  a  few  drops,  to  concentrate  as  much  as 
possible  and  remove  the  large  excess  of  acid. 


1876.]  NATURAL  SCIENCES   OF  PHILADELPHIA.  73 

Treated  one  drop  in  a  watch  glass  with  hydrosulphuric  acid,  and 
got  a  few  brownish-yellow  flakes  soluble  in  potash.     Treated  an- 
other drop  in  a  watch  glass  with  hydrosulphuric  acid,  and  Intro- 
dttced  fluid  and  flakes  into  a  narrow  tube  closed  at  one  end,  and 
eTaporated  in  an  air  bath — heated  this,  but  only  a  little  free  sulphur 
toblimed,  leaving  a  few  grayish  flakes  in  the  bottom  of  the  tube. 
Chased  back  the  sulphur  to  the  bottom  of  the  tube,  and  covered  it 
and  the  minute  flakes  with  powdered  dry  ferrocyanide  of  potassium 
and  heated  again,  but,  as  might  have  been  expected  from  former 
eiperiment  upon  original  mirror,  got  no  mirror  anew.     Treated 
another  drop  with  nitric  acid,  and  got  upon  evaporation  the  slight- 
est observable  white  film  insoluble  in  nitric  acid.     Chloride  of 
nercury  yielded  a  white  opalescence.     The  quantity  of  metal  was 
•0  exceedingly  small  that,  had  I  not  experimented  upon  single 
drops,  I  should  have  got  nothing  in  the  way  of  a  reaction.     I  got 
00  reaction  with  gold,  owing  to  the  extreme  minuteness  of  the 
qoantity  of  metal.     I  do  not  believe  that  I  could  have  weighed  the 
qoantity  of  metal  composing  this  delicate  mirror,  but  I  did  not 
attempt  iL     It  must  be  remembered  that  all  the  chloride  of  tin 
within  the  tube  originally  was  only  a  vacuum  of  its  vapor  ;  but  it 
yielded  the  spectrum  of  chloride  of  tin,  and  it  is  well  known  that 
the  spectroscope  will  yield  certain  results  where  ordinary  chemical 
tests  fail  altogether. 
The  tarnished  wire  at  the  other  end  of  the  tube  was  not  fused. 
Scraped  oflT  a  little  of  the  tarnish  with  a  penknife  blade  into  a 
small  watch  glass  and  added  one  drop  of  water,  but  the  flakes  did 
not  dissolve. 

To  make  sure  whether  the  drop  of  water  mentioned  had  dis- 
solved anj'  chloride,  added  a  small  drop  of  nitrate  of  silver  solution, 
bat  obtained  no  opalescence. 

Scraped  ofl"  the  whole  of  the  white  tarnish  and  digested  with  a 
few  drops  of  strong  hydrochloric  acid,  and  got  thus  a  clear  solu- 
tion. One  drop  of  this  solution  treated  with  hydrosulphuric  acid 
gave  no  precipitate.  Another  drop  treated  with  ammonia  yielded 
a  few  gelatinous-looking  flakes  soluble  in  caustic  potassa. 

This  white  substance,  therefore,  appeared  to  be  alumina,  but,  as 
ui  the  case  of  the  metal,  there  was  extremely  little  of  it — it  had 
probably  been  chloride  of  aluminium,  and,  with  the  residual  air  or 
perhaps  some  moisture  in  the  tube,  had  been  converted  into  the 
oxide  at  the  high  temperature  produced  by  the  spark,  a  tempera- 
6 
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ture  sufficiently  high  to  fuse  the  wire  at  the  other  end  ande 
protecting  influence  of  the  mirror  already  mentioned.  J^ 
the  tube  at  this  end  I  found  the  wire  consisted  of  aluminium 
outside  of  the  tube  at  the  same  end  it  consisted  of  platinum,  ^ 
had,  I  suppose,  been  joined  to  the  aluminium  by  fusion.  Tfa 
salt  was  undoubtedly  decomposed  by  electrolysis  even  when  < 
ing  as  an  attenuated  vapor. 


II.  On  the  Solubility  of  Tin^  Arsenic^  and  Antimony  in  co 

trated  Nitric  Hydrate  at  SQ°  F. 

The  following  facts  have  never,  so  far  as  I  am  aware,  been 
lished,  either  by  myself  or  by  any  one  else.  I  have  already  coi 
iiicated  to  the  Academy  that  the  metal  tin  is  soluble  in  a  mi; 
of  pure  concentrated  nitric  acid  and  water  in  equal  voli 
What  I  have  now  to  communicate  is,  that  tin  forms  witl 
undiluted  acid  a  soluble  salt,  viz.  the  proto-nitrate  of  tin. 

The  circumstances  under  which  the  salt  was  formed  we 
follows :  Into  a  dry  test-tube  I  poured  a  small  quantity  of 
concentrated  nitric  acid,  and  then  set  the  tube  containing  the 
afloat  in  a  vessel  of  water  at  a  temperature  of  36°  F.  Int 
acid  I  dropped  a  fragment  of  pure  tin ;  it  became  coated  ^ 
white  substance,  and  in  the  course  of  fifteen  minutes  was  en 
transformed  into  this  white  substance.  Several  fragments  c 
were  added  at  the  above  intervals,  and  all  were  transformer 
this  white  subtance.  The  action  of  the  acid  had  now  becom< 
decided,  although  the  fluid  was  still  strongly  acid,  and  the  con 
of  the  tube  presented  a  gelatinous  appearance  resembling  t1 
cently  precipitated  hydrate  of  alumina.  It  seemed  dot 
whether  I  had  not  merely  obtained  the  ordinary  hydrate  o 
tastannic  acid.  Upon  the  addition  of  about  two  volumes  of ' 
the  whole  of  the  white  substance  dissolved  to  a  clear  and  col< 
fluid,  therefore  holding  the  tin  in  the  solution  and  proving 
the  white  substance  was  not  the  hydrate  of  metastannic  acic 

The  solution  was  tested  as  follows  : — 

Ist.  A  portion  was  boiled  and  the  whole  of  the  dissolved 
was  precipitated  as  hydrate  of  metastannic  acid. 

2d.  After  neutralizing  a  portion  of  the  free  acid,  hydrosulp 
acid  caused  the  precipitation  of  proto-sulphide  of  tin  mixed 
sulphur. 
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Zd.  To  a  portion  of  the  original  solution  was  added  solution  of 
chloride  of  mercury,  and  in  the  course  of  a  few  hours  a  white  pre- 
cipitate formed  consisting  of  sub-chloride  of  mercury. 
4th.  Chloride  of  gold  gave  no  precipitate. 
5th.  Potash  solution  gave  a  white  precipitate  soluble  in  excess 
of  potash. 

6th.  A  mixture  of  ferricyanide  of  potassium  and  sesquichloride 
of  iron  was  made,  and  to  this  mixture  was  added  a  portion  of  the 
original  solution — ^thc  result  was  the  production  in  a  few  hours  of 
Prussian  blue. 

These  tests  were,  in  my  opinion,  retarded  by  the  presence  of  a 
hrge  excess  of  nitric  acid,  and  the  production  of  purple  of  Cassius 
WIS  altogether  prevented  by  the  presence  of  an  excess  of  this  acid, 
ill  the  other  tests  were  perfectly  satisfactory. 

To  obviate  the  difficulty  occasioned  by  the  presence  of  a  large 
excess  of  free  nitric  acid,  a  fresh  solution  was  prepared  b}'  adding 
the  metal  to  the  acid  until  the  contents  of  the  tube  had  become 
thick  and  pasty,  and  there  appeared  to  be  little  or  no  action  going 
on,  the  tube  being  kept,  as  before,  surrounded  by  water  at  36°  F. 
Water  was  now  added  to  the  pasty  mass,  but  in  this  instance  a 
Dot  very  considerable  portion  of  white  substance  was  left  undis- 
sdved.  The  solution  was  filtered,  and  to  the  clear  filtrate  was 
added— 

Ist.  Hydrosulphuric  acid.  This  yielded  a  brown  precipitate 
soluble  in  solution  of  potash,  and  reprecipitated  brown  on  addition 
of  dilute  hydrochloric  acid. 

2d.  Potash  yielded  a  white  precipitate  soluble  in  excess  of  pot- 
ash. 

3d.  Chloride  of  gold  yielded  a  beautiful  and  strong  coloration  of 
parple  of  Cassius  after  addition  of  a  drop  of  dilute  hydrochloric  acid 
in  five  minutes,  and  when  the  tin  solution  was  not  too  dilute  the 
purple  of  Cassius  was  precipitated  at  once. 

4th.  Chloride  of  mercury  yielded  a  white  precipitate  of  sub-chlo- 
ride of  mercury  immediately. 

5th.  To  a  mixture  of  ferricyanide  of  potassium  and  sesquichlo- 
ride of  iron,  a  pK)rtion  of  the  clear  filtrate  was  added,  and  almost 
inmediately  prussian  blue  was  formed. 

6th.  Boiling  the  original  filtrate  caused  the  precipitation  of  the 
tin  as  hydrate  of  metastannic  acid. 
The  above  experiments  prove  that  not  only  is  tin  converted  into 
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a  soluble  salt  by  concentrated  nitric  acid,  but  that  proto-nitrat 
of  tin  is  formed. 

Pursuing  my  investigations  still  further  with  regard  to  tb 
action  of  nitric  acid  upon  the  group  of  metals  usually  said  to  b 
oxidized,  but  not  dissolved  or  converted  into  salts  by  it,  I  nei 
experimented  upon  antimony. 

Into  a  dry  test-tube  1  poured  about  2  c.c.  of  concentrated  nitrl 
acid,  and  then  dropped  into  the  acid  about  20  grains  of  powdere 
antimony.  The  tube  was  immediately  set  afloat  in  a  vessel  < 
water  at  36°  F.  and  allowed  to  remain  for  about  12  hours,  bein 
shaken  occasionally  to  diffuse  the  powder  through  the  acid.  A 
first  there  ap|>eared  to  be  no  change  produced,  but  by  and  by  tb 
fluid  became  distinctly  green,  and  by  the  end  of  12  hours  a  strongl 
grt^on  solution  was  obtained.  On  decanting  this  green  fluid  froi 
the  |H>wdon'd  metal  and  diluting  it  with  water,  a  bulky  and  abai 
dant  white  precipitate  was  produced,  showing  that  a  large  pn 
(H>rtion  of  the  antimony  had  been  dissolved  in  the  nitric  acid,  an 
in  this  respect  it  appeareii  to  behave  like  nitrate  of  bismuth  whe 
dihittHi  with  water.  In  onler  to  ascertain  in  what  state  of  con 
binatiou  the  antimony  was  held,  the  following  experiments  wei 
mado« 

Tartaric  acid  was  addeil  to  the  fluid  containing  the  precipitat 
aud  it  at  once  dissolved  to  a  colorless  fluid. 

The  fluid  was  now  filtered  in  order  to  remove  any  particles  < 
uudissoiveii  metal  which  might  have  been  decanted. 

l$t«  After  neutralizing  a  portion  of  the  free  acid  in  a  portio 
of  the  filtrate«a  strong  solution  of  hydrosulphuric  acid  was  adde 
— the  rvsult  was  a  bulky,  orange>red.  unmistakable  precipitate  < 
ter^ul(4iide  of  antimony,  readily  soluble  in  potash,  aod  reprecip 
Ui;evl  frx^ni  its  alkaline  solution  bv  dilute  hvdrochloric  ackL 

:&L  To  another  iH^rtion  of  the  filtrate*  poiash  was  added,  and 
vUic^r  prwipitate  of  teroxi^le  of  anitmony  was  obtained  soluble  i 
*»re#s^ 

$kL  To  the  alkaline  solution  last  obtained,  nitrate  of  silver  wi 
ttd\ktL  and  iWre  was  obcained  a  jet>bLack  preeipitmte  of  ^boxid 
of  ^ver  iifSolaUe  in  excess^  of  asmonia — tius  being  disUiiGtiv 
«f  orro^XMle  of  antioaoiiv. 

41k.  y<t1iali»pd  another  portioa  of  onsinal  filtrate  bj  ammoni 
flrw  sttiie  acid,  and  tlieft  aetdaiaUHi  with  hydrochlori 
FMI  a  dbrofi  «r  Ivo  of  thte  aoKauoa  tkoa  obCained  upon  : 
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clemn  surface  of  platinum,  and  introduced  a  fragment  of  zinc — the 
result  was  a  dark-brown  or  black  stain  of  metallic  antimony  not 
removable  by  cold  hydrochloric  acid,  but  removable  by  hot  nitric 
acid. 

These  four  tests  show  that  the  original  solution  cbntalned  ter- 
oxide  of  antimony,  and,  as  the  solution  was  obtained  by  means  of 
nitric  acid,  the  probability  is  that  it  was  a  ternitrate  of  antimony, 
for  a  large  quantiiy  of  the  metal  was  dissolved.  The  HS  precipi- 
tate was  80  bulky  as  at  first  almost  to  fill  the  test-tube. 

The  solution  of  antimony  in  nitric  acid  kept  cold  will  not  bear 
dilution  with  water  except  in  presence  of  tartaric  or  hydrochloric 
acid. 

Boiling  the  original  green  solution  gave  an  abundant  white  pre- 
cipitate of  antimonic  acid  accompanie<l  by  copious  evolution  of 
oruige-red  fumes.  Boiled  till  the  red  fumes  had  disappeared — 
dilated  and  filtered — the  filtrate  did  not  pass  through  clear,  but 
OD  passing  twice  more  through  the  same  filter  was  obtained  a  per- 
fectly clear  filtrate.  This  filtrate  gave  every  one  of  the  four  tests 
tix>Te-mentioned  with  the  utmost  readiness,  i.  e.,  it  yielded  in 
succession  tersulphide  of  antimony,  teroxide  of  antimony,  sub- 
oxide of  silver,  and  metallic  antimony,  and  therefore  held  in  solu- 
tioD  even  ader  formation  and  precipitation  of  antimonic  acid  by 
bruling  a  large  quantity  of  teroxide  of  antimon}'  dissolved  in  nitric 
acid,  or  existing  as  ternitrate  of  antimony.  In  this  case  no  other 
acid  but  the  nitric  had  been  used. 

I  now  experimented  upon  arsenic  in  the  same  manner,  i.  e.,  by 
keeping  the  pure  metal  (not  pulverized)  for  12  hours  in  contact 
with  pure  concentrated  nitric  acid  at  36^  F. 

The  result  was  a  beautiful  transparent  green  solution  of  the 
eatire  quantity  of  metal.  This  solution  yielded  every  one  of  the 
tests  for  arsenic  acid. 

Ist.  After  reduction  by  sulphurous  acid  and  partial  neutraliza- 
tion. It  yielded  upon  addition  of  hydrosulphuric  acid  the  tersul- 
phide of  arsenic. 

2d.  Alter  complete  neutralization,  and  addition  of  sulphide  of 
iBiDoniain,  followed  by  addition  of  hydrochloric  acid,  it  yielded 
tbe  pentasolphide  of  arsenic. 

Id.  After  addition  of  nitrate  of  silver  and  a  small  quantity  of 
sanonim.  It  yielded  the  reddish-brown  precipitate  of  arsenate  of 
aiver. 
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4th.  In  similar  circumstances,  i,  e.,  after  neutralization  by 
monia  and  addition  of  sulphate  of  copper,  it  yielded  the  greet 
blue  precipitate  of  arsenate  of  copper. 

5th.  Neutralized  and  then  mixed  with  a  large  excess  of  con 
trated  hydrochloric  acid  and  boiled  with  a  slip  of  clean  copp< 
dark-gray  film  was  deposited  on  the  metal. 

6th.  Neutralized  and  added  a  clear  mixture  of  sulphate 
magnesia,  chloride  of  ammonium  and  ammonia,  it  yielded  at  c 
a  crystalline  precipitate  of  arsenate  of  ammonia  and  magn< 
The  original  green  solution  was  therefore  either  simple  ars' 
acid  or  a  pentanitrate  of  arsenic. 

The  curious  fact  is  here  observed  that  these  three  met 
arsenic,  antimony,'and  tin,  when  treated  with  cold  concentn 
nitric  acid  kept  co\d^  oxidized  in  the  relation  of  their  several  v 
tilities — arsenic  juelding  either  a  joen/anitrate  ?  or  merely  ars 
acid,  antimony  yielding  a  ^ernitrate,  and  tin  a  pro^onitrate ;  w 
the  other  curious  fact  is  also  to  be  observed  that  on  boiling 
original  solutions  all  the  arsenic  remains  in  solution,  a  comti 
able  portion  of  the  antimony  remains  in  solution,  and  none  or  < 
the  merest  trace  of  the  tin  remains  in  solution. 

I  ought  to  have  mentioned  in  my  last  communication  that 
tin  employed  was  not  granulated  but  only  cut  b}'  a  sharp  k 
from  a  bar  in  order  to  prevent  too  rapid  action  of  the  acid  ii 
the  metal.  I  found  it  necessary  on  tlie  other  hand,  to  pulvc 
the  antimony,  as  without  this  the  action  was  hardly  visible- 
arsenic  was  used  in  large  crystals. 

Note  vpon  Mr.  Hay's  Paper,     By  Geo.  A.  Koenio,  Ph.D. 

The  reaction  of  nitric  hydrate  upon  arsenic  at  36°  F.  resi 
according  to  the  author,  in  the  exclusive  formation  of  arsenic  \ 
or  arsenic  t)entoxide.  This  is  not  substantiated  by  his  ex] 
ments.  He  certainly  proved  the  presence  of  the  pentoxide, 
does  not  speak  of  any  test  for  the  teroxide,  the  presence  of  w; 
does  not  interfere  much  with  the  other  reactions.  It  is  a  fact 
known  by  chemists,  that  a  continued  digestion  of  the  teroxit 
needed  with  concentrated  nitric  acid  to  change  it  into  pentos 
and  some  authors  state  distinctly  that  arsenic  is  changed  by  ni 
acid  both  into  the  teroxide  and  pentoxide. 

Since  it  is  known  that  by  the  action  of  nitric  acid  upon  me 
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heftt  is  generated,  and  also  that  antimony  and  tin  are  precipitated 
bj  heat  from  their  nitric  or  other  acid  solutions,  it  was  not  aston- 
ishing to  find  those  metals  go  into  and  remain  in  solution,  by 
ibstractiog  the  heat  with  a  cooling  liquid  in  such  measure  as 
heat  was  generated. 

In  the  case  of  tin,  dilate  nitric  acid  is  known  to  dissolve  it  as 
protoxide,  and  here  the  water  in  the  acid  prevents  the  heating ;  in 
Qsing  concentrated  acid  and  applying  a  cooling  liquid  at  the  out- 
side of  the  vessel,  the  conditions  remain  unchanged,  and  only  the 
application  is  different. 
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May  9. 

The  President,  Dr.  Rusghenberger,  in  the  chair. 

Twenty-six  members  present. 

The  following  papers  were  presented  for  publication : — 
"Fourth  Contribution  to  the  History  of  Existing  Cetacea,' 

Edw.  D.  Cope. 
"Zoological  and  Biological  Methods  of  Research,"  by  Harri 

Allen,  M.D. 

Remarks  on  FosRih  from  the  Ashley  Phosphate  Beds, — P 
Leidy  observed  tliat  the  so-called  phosphate  beds  of  Asl 
River,  South  Carolina,  were  remarkable  for  the  singular  adr 
ture  of  multitudes  of  fossils  of  different  ages,  from  the  early 
tiary  period  inclusive  down  to  the  present  epoch.  The  phosph 
nodules,  for  which  the  beds  are  explored,  appear  to  have  had  tl 
origin  from  the  eocene  rocks  l)eneath.  These  have  also  contribu 
numerous  remains  of  marine  vertebrates  especially  of  squalodo 
reptiles,  and  fishes.  Mingled  in  the  sand  and  clay  with  the  pi 
phatic  nodules  and  bones  of  eocene  animals,  are  innunien 
remains  of  cetaceans,  sharks,  and  other  marine  animals  of  perh 
the  middle  and  later  tertiary  ages.  Added  to  these  are  multitu 
of  remains  of  both  marine  and  terrestrial  animals  of  the  quatern 
period.  Pell-mell  are  found  together  bones  of  eocene  squ 
donts,  animals  related  with  the  whales  and  seals ;  hosts  of  t€ 
of  the  great  shark  Carcharodon  angustidens ;  myriads  of  the  t€ 
of  the  giant  of  sharks  of  the  tertiary  period,  the  Carcharo< 
megalodon  ;  bones  and  teeth  of  whales  and  porpoises;  and  abi 
ance  of  remaiiis  of  elephant,  mastodon,  megatherium,  horse,  e 
and  occasionally  the  rude  implements  of  our  more  immed 
ancestors. 

From  among  a  collection  of  fossils,  from  the  Ashley  phospl 
beds,  recently  submitted  to  his  inspection  by  Mr.  J.  M,  Glidd 
of  the  Pacific  Guano  Company,  the  specimens  were  selected  wl 
lie  upon  the  table.  One  of  these  is  a  well-preserved  tooth  < 
Megatherium ;  another,  a  characteristic  portion  of  the  skull  < 
Manatee ;  a  third,  a  complete  tusk  of  the  Walrus ;  indicating  a  i 
further  point  south  for  the  extension  of  this  animal  than  had  b 
previously  known;  fourth,  a  huge  tooth  of  a  cetacean  allied  to 
sperm  whale,  probably  the  same  as  those  from  the  crag  of  Ant^ 
ascribed  to  Dinoziphius.  Besides  these  there  are  the  beaks  of  tb 
cetaceans  of  the  little  known  family  of  the  Ziphioids.  These 
porpoise-like  animals  without  teeth  in  the  upper  jaw,  and  usus 
with  but  a  single  pair  of  teeth  in  the  lower  jaw.  The  beaks  e 
posed  of  the  oo^assifled  bones  of  the  face  are  remarkable  for  tl 
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ivory-like  density  which  probably  rendered  them  available  as 
irea|>on8  of  defence. 

A  fourth  l>eak  from  the  same  locality,  presented  by  Mr.  C.  S. 
Bement,  belongs  to  a  different  species  of  the  same  family.  The 
beaks  and  some  associated  fossils  will  form  the  subjects  of  a  paper 
shortly  to  be  presented  to  the  Academy. 

The  beaks  have  been  referred  to  species  with  the  following  names 
and  brief  distinctive  characters: — 

Chomeziphius  trachops. — Supra-vomerian  canal  open.  Inter- 
maxillaries  co-ossified  and  forming  a  ct^st  along  the  middle  of  the 
beak  extending  to  the  interval  of  the  prenareal  fossse.  Maxillaries 
with  a  rugged  tract  at  the  upper  part  of  the  base  of  the  beak. 

Choneziphivs  Liops. — Beak  proportionately  of  less  length  than 
in  the  prece<iing.  Supra-vomerian  canal  and  intermaxillarics  the 
same,  except  that  the  crest  of  the  latter  in  front  is  acute.  Maxil- 
liries  without  the  rugged  tract  at  base. 

Eboroziphius  coblops. — A  new  genus  as  well  as  species.  Beak 
above  forming  a  broad  gutter  as  in  Hyperoodon,  and  not  divided 
by  an  intermaxillary  crest  as  in  the  preceding.  Maxillaries  with 
prominent  lateral  crests  at  base,  convex  inwardly.  Right  prena- 
real fossa  occupied  by  a  thick  osseous  disk.  Intermaxillarics  co- 
ossified.     Supra-vomerian  canal  open. 

Belemnoziphius  prorops. — Beak  solid,  with  all  traces  of  the 
original  separation  of  tiie  constituent  bones  and  the  ossified  mcs- 
etlimoid  cartilage  obliterated. 

FiVA  Et'mainsi  of  the  Mesozoic  Red  Shales, — Prof.  Leidy  re- 
marked that  the  remains  of  life  of  any  kind  were  exceedingly  rare 
in  the  mesozoic  red  shales  which  cross  our  State  about  fifteen  miles 
north  of  us.  Hence  any  fossils  whatever  from  these  rocks  were 
of  interest.  The  three  cycloid  fish  scales,  and  a  few  detached 
caud.<il  rays,  in  the  fragments  of  red  shale,  presented  by  him  this 
evening,  he  found  on  the  Perkiomen  Railroad,  near  Yerkes'  Station, 
Montgomery  County.  One  of  the  scales  resembles  those  described 
b?  the  late  Prof.  E.  Emmons,  under  the  name  of  Ralxliolepis 
ekgans,  from  the  mesozoic  coal  shales  of  Chatham  Co.,  N.  C. 

Botanical  Correspondence  of  Zaccheus  Collins. — Mr.  Redfield 
eilled  the  attention  of  the  members  to  the  volume  of  letters  of 
Zaceheos  Collins  which  had  been  recently  arranged  and  bound. 
Mr.  Collins  was  well  known  in  his  day  as  an  active  philanthropist 
aod  an  a  zealous  cultivator  of  natural  science.  He  was  early  a 
nember  of  the  American  Philosophical  Society,  was  elected  a 
nefliber  of  the  Philadelphia  Linnaean  Society,  in  1809,  before 
tiiis  Academy  was  founded,  became  a  member  of  our  Academy  in 
March,  1815,  and  was  one  of  its  Vice-Presidents  at  the  time  of 
Us  death  in  1831.  He  devoted  himself  especially  to  the  sciences 
aC  Botany  and  Mineralogy,  and  the  letters  of  the  most  eminent 
of  that  time  show  bow  highly  they  valued  his  know- 
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led^e,  and  how  eagerly  thc}'  sought  his  advice  upon  all  doubtful 
questions  in  their  science.  Mr.  Nuttall  complimented  him — by 
naming  for  him  the  genus  CoUinsia — containing  some  plants  of 
exquisite  beauty,  and  now  represented  by  eleven  North  American 
species,  mostly  Californian,  but  of  which  the  earliest  known  was 
discovered  in  the  valley  of  the  Ohio. 

The  volume  now  before  us  contains  an  unbroken  series  of  sixty 
letters  from  Rev.  llenr}-  Muhlenberg,  of  Lancaster,  to  whom 
American  botany  has  been  so  much  indebted,  also  a  correspondence 
with  liis  son  Fre<l.  Aug.  Muhlenberg,  in  which  we  find  the  history 
of  the  transfer  of  the  Muhlenberg  Herbarium  to  the  American 
Philosophical  Societj'.  There  are  also  numerous  letters  from 
Stephen  Elliott,  author  of  a  sketch  of  the  Botany  of  South  Caro- 
lina; from  Dr.  Jacob  Higelow,  author  of  Florula  j^ostoniensis,  and 
still  surviving;  from  Dr.  Wm.  1*.  C  Barton,author  of  the  Comi>en- 
dium  Floraj  Philadelphica; ;  from  Dr.  Wm.  Baldwin,  the  talented 
and  lamented  young  botanist,  who  died  upon  Long's  Exploring 
Expedition;  from  Nuttall,  Torrey,  Leconte,  Sr.,  and  many  others 
well  known  to  the  scientific  world. 

It  cannot  l)e  expected  that  these  letters  of  sixty  years  ago  can 
add  any  new  botanical  facts  to  our  stock ;  but  they  have  great 
interest  as  illustrating  tlie  early  history  of  botanical  science  in  our 
land,  and  as  revealing  to  us  the  obstacles  which  the  students  of 
that  day  encountered  in  the  scarcity  of  books,  and  in  the  difficulty 
of  communication. 

Mineralogical  Notes ;  Hydroiitanite^  a  New  Mineral. — Dr. 
George  A.  Kceniq  communicated  the  results  of  an  investigation 
on  a  changed  garnet  and  a  changed  perowskite,  from  Magnet 
Cove,  Arkansas.  A  short  time  ago  he  had  called  the  attention 
of  the  Aca<lemy  to  the  occurrence  of  opaque  nuclei  observable 
in  microscopic  slides  of  garnets,  in  which  l^y  analysis  6  per  cent 
of  titanic  acid  was  found.  lie  had  obtained  recently,  through  the 
kindness  of  Dr.  Foote,  a  fragment  of  a  garnet  crystal  weighing 
about  three  ounces,  on  which  the  faces  of  the  dodecahedron  are 
visible,  and  concentricall3''  a  nucleus,  contrasting  by  its  bright 
pitchy  lustre  with  the  dirty  circumferential  part  of  the  crystal. 
The  line  of  contact  is  apparently  very  well  defined,  but  on  pro- 
ducing on  it  a  fresh  fracture,  no  difference  in  color  and  lustre 
and  no  line  of  division  can  be  seen.  The  streak  of  the  centre  is 
reddish-gray,  that  of  the  circumference  light  greenish-gray.  Start- 
ing with  the  hypothesis  of  a  gradual  change  from  inside  towards 
the  outside,  or,  vice  versa^  a  cut  was  made  through  the  crystal, 
ahoat  parallel  with  one  of  the  principal  planes  of  symmetry,  and 
ttiaB  a  eliee  was  obtained  half  an  inch  thick ;  this  was  divide<l 
ladiallj  into  three  sections,  and  one  of  these  was  cut  into  five 

iTta  at  eqaal  distances  from  the  centre.  On  reducing  the  pieces 
^wder,  each  by  itself,  a  very  gradual  change  in  color  was 
loaable  ftom  the  reddish-gray  of  the  central  part  to  the  greenish- 
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grmy  of  the  circumference.  0.5  gr.  of  each  sample  was  fused  with 
5  grs.  of  sodium  hydro-sulphate,  the  solution  reduced  with  hy- 
drogen sulphide,  after  filtration,  diluted  to  700  c.  c.  of  volume  and 
lioiled.  Numbering  the  samples  1,  2,  3,  4,  5  from  centre  to  circum- 
ference, the  author  obtained  precipitates  by  boiling,  of  respectively 
25.00,  16.2,  9.2,  6.0,  and  5.0.  These  precipitates  were  titanic  acid 
with  normal  reactions  in  numbers  3,  4,  and  5 ;  very  abnormal  in 
number  1,  and  less  in  number  2.  The  description  of  the  purely 
chemical  investigation  into  the  nature  of  those  abnormal  reactions 
will  be  reserved  for  a  future  memoir. 

In  order  to  obtain  more  light  upon  the  cause  of  this  gradual 
decrease  of  titanic  acid  from  centre  to  circumference,  one  of  the 
sectors  was  ground  to  a  microscopic  section,  which  showed  a 
handed  structure  at  the  circumference  with  a  few  opaque  crystal- 
line fragments  imbedded,  but  besides  this  the  material  appeared 
homogeneous,  the  color  only  changing  from  light-brown,  very 
gradually  into  black  opaqueness.  Had  the  banded  structure  con- 
tinued to  the  core,  the  explanation  might  be  looked  for  in  the 
growing  of  the  crystal  at  intervals  in  solutions  of  different  com- 
position, but  the  change  being  so  gradual,  the  author  is  inclined 
to  believe  in  a  metamorphic  action  from  the  centre.  The  chemical 
fact  that  titanic  acid  does  not  replace  one  or  two  of  the  consti- 
tuents, as  revealed  by  further  investigation,  but  that  silicon,  iron, 
iod  calcium  diminish  in  the  same  proportion  as  titanic  acid  in- 
creases, speaks  in  favor  of  the  metamorphosis  by  intrusion  of 
titanic  acid. 

The  cr^'stals  of  perowskite,  pure  octahedrons,  or  octahedrons 
modified  by  the  cube,  are  often  found  to  have  yellowish-gray  spots 
moch  softer  than  the  rest  of  the  mineral,  and,  in  some  instances, 
the  whole  crystal  is  composed  of  the  same  yellowish-gray  sub- 
stance. The  specific  gravity  of  one  of  these  crystals  was  found 
to  be  3.681  ;  nearly  0.2  less  than  the  fresh  mineral.  An  analysis 
of  the  same  made  with  0.5  gramme,  gave  the  following: — 
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5.50 

Vd 

Undetermined, 

but  distinct  reaction. 

99.60 

By  metamorphic  action  nearly  all  the  calcium  and  some  iron 
hare  been  removed,  and  water  added.  The  result  is  a  new  mineral 
for  which  the  name  Hydrolitanite  is  herewith  proposed  if  the 
analysis  of  more  specimens  should  prove  the  constancy  of  the 
cumpoBition. 
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On  (he  MicroHcopic  Observation  of  Minute  Objects,  —  Prof. 
Frazer  remarked,  that  lie  desired  simply  to  put  on  record  a 
tliouglit  relating  to  Helmboltz's  now  famous  establishment  of 
the  limit  of  vision  through  the  microscope.  As  this  limit  was 
determined  by  half  the  length  of  a  wave  of  light  and  since  the 
wave-lengths  of  the  most  refrangible  rays  of  the  light  spectrum 
(i.  e.  the  violet)  are  somewhere  near  the  l-67000th  part  of  an 
inch,  the  conclusion  was  reached  that  nothing  more  minute  than 
the  l-114000th  part  of  an  inch  could  be  seen.  But  actinic  waves 
or  otliers  of  smaller  length  (of  greater  refrangibility  too)  in  pass- 
ing through  a  substance  on  which  are  lines  or  other  markings 
less  than  1- 1 14000th  inch  apart,  may  be  altered  to  light  waves, 
and  become  visible,  provided,  that  the  substance  through  which 
they  pass  is  capable  of  fluorescing,  i.  ^.,  increasing  their  wave 
length,  and  provided  the  distance  apart  of  the  marks  to  be  seen 
is  not  less  than  one-half  the  wave  length  of  such  actinic  waves. 

The  meeting  having  adjourned  until  May  16,  the  following  were 
then  elected  members  of  the  Council : — 

For  three  years — Edw.  S.  Whelen,  R.  S.  Kenderdine,  M.D.,  J. 
II.  Redfield,  J.  Q.  Hunt,  M.D. 

For  two  years — Geo.  H.  Horn,  M.D.,  Jos.  Wharton,  Jos.  Jeanes, 
Geo.  A.  Kcenig. 

For  one  year — Geo.  A^aux,  J.  S.  Haines,  W.  H.  Dougherty, 
Harrison  Allen,  M.D. 


May  16. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-four  members  present. 

The  "  Sleep  of  Plants^^  an  an  Agent  in  Self  Fertilization, — Mr. 
Thomas  Meehan  said  that  what  is  popularly  known  as  the  "  sleep 
of  plants,"  tlie  closing  of  some  kinds  of  flowers  at  nightfall,  though 
a  matter  within  common  observation,  had  not,  so  far  as  he  was 
aware,  been  made  a  subject  of  physiological  investigation,  with 
the  view  of  ascertaining  the  value,  if  any,  of  this  kind  of  motion 
in  the  economy  of  plant  life.  He  had  recently  discovered  that  by 
means  of  this  peculiar  motion  the  common  Claytonia  Virginica 
and  some  butter-cups  were  fertilized  by  their  own  pollen.  The 
fertilization  of  these  plants  had  been  somewhat  of  a  mystery  to 
him,  as,  in  view  of  some  prevailing  theories  of  cross-fertilization 
by  insect  agency,  these  plants  ought  not  to  be  self-fertilizers;  but 
from  repeated  observation  he  was  satisfied  that  no  insects  had 
visited  plants  that  had  yet  seeded  abundantly.  Watching  the 
process  of  fertilization  in  Claytonia,  he  found  the  stamens  on 


i 
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expanding  fell  back  on  the  petals  expanded  during  da3'light.     At 
night,  when  the  flower  closed,  the  petals  drew  the  anthers  up  in 
close  contact  with  the  pistils.     Cross  fertilization  could  be  accom- 
plished bj  insects  if  they  visited  the  flower,  but  they  did  not ; 
tnd  actual  fertilization  only  occurred  in  this  waj*.    In  many  cases, 
especially  in  the  advance  of  the  season,  the  stamens  recurve  so 
much  as  to  be  in  a  measure  doubled  up  by  the  nocturnal  motion 
of  the  petals.     The  anthers  were  not  drawn  into  contact  with  the 
stigmas  in  these  cases,  and  the  flowers  were  barren  as  the  result. 

Id  the  Ranunculus  bulbosus,  our  common  butter-cup,  in  the 
evening  following  the  first  day's  expansion  of  the  young  flower, 
the  immature  anthers  and  the  young  stigmas  would  be  found 
covered  with  pollen  grains.  The  inference  would  generall}'  be 
that  this  had  been  carried  there  by  insects.  But  as  he  had  been 
espei'ially  on  the  lookout  for  insects  as  visitors  to  the  butter-cup, 
snd  feeling  sure  that  none  of  any  consequence  had  been  to  them, 
he  examined  these  flowers  carefully,  and  found  that  on  the  first 
ei|>an$ion  of  the  flower  a  single  outer  series  of  stamens  burst  their 
anther-cells  simultaneously  with  the  expansion  of  the  flower,  and, 
by  contracting  the  cell-walls,  ejected  the  polien  to  the  smooth 
petals,  from  which  it  easil}'^  fell  to  the  immature  anthers  and 
stigmas,  when  the  flower  closed  for  the  night. 

Knowing  that  another  species  of  butter-cup,  the  Eanunculus 
sbrtrtivus,  had  fixed  spreading  petals  which  did  not  close  at  night, 
and  which,  though  with  comparativel}'  large  nectariferous  glands 
full  of  a  liquid  secretion,  was  wholly  neglected  by  insects,  and  yet 
had  every  flower  seeding  profusel}',  he  was  anxious  to  find,  in 
view  of  his  other  discoveries,  how  these  were  fertilized.  Visiting 
a  wood  after  twilight,  to  ascertain  if  any  nocturnal  insects  visited 
them,  he  found  that  though  the  petals  did  not  close  at  sundown, 
the  slender  pedicles  drooped,  inverting  the  flower,  and  in  this 
way  the  pollen  found  its  way  from  the  petals  to  the  stigmas  with- 
out any  difl^cuUy  whatever. 

Plants,  of  course,  had  peculiar  functions  to  perform,  and  there 

were  pre-ordained  plans  and  special  arrangements  through  which 

these  functions  are  exercised.     But  the  workings  of  plant  life  are 

so  complicated,  that,  though  we  see  certain  results  follow  certain 

movements,  we  are  not  always  sure  that  we  perceive  the  great  and 

deeper  object  aimed  at  in  the  order  of  nature.     Hence  arose  the 

differences  of  opinion  prevailing  in  regard  to  the  object  of  cross 

fertilization.     Some  plants  had  arrangements  which  seemed  to 

preclude  the  possibility  of  self-fertilization,  and  the  assumption 

followed  that  nature  abhorred  close  breeding  in  plants,  and  spe- 

eiailj  designed  such  structures  to  secure   the  plant  against   it. 

He  believed  that  nature  had  a  deeper  purpose,  as  yet  unknown  ; 

and  chiefly  because  of  just  such  instances  as  he  had  given  this 

CTcniDg,  where  nature  could  not  abhor  close  breeding,  when  the 

ftsolt  of  the  **  sleep  of  plants"  was  most  perfect  in  securing  self- 

fertOiiation. 
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May  23. 

The  PrcBidcnt,  Dr.  Ruschenberger,  in  the  chair. 

Thirty-seven  members  present. 

A  paper  entitled  "  Further  Notes  on  Inclusion  in  Gems,  etc./' 
by  Isaac  Lea,  was  presented  for  publication. 

liemarks  on  Fossils  of  the  Ashley  Phosphate  Beds, — Prof. 
Leidy  observed,  in  continuation  of  his  remarks  of  the  previous 
meeting,  on  the  extinct  animals  of  the  Ashley  phosphate  beds  of 
South  Carolina,  that  they  are  remarkable  for  the  multitude  of 
remains  they  contain  of  fishes,  especially  of  sharks  and  rays. 
Among  the  former  were  the  giants  of  their  kind,  the  Carcharadon 
megalodon  and  C.  angustidens.  A  tooth  exhibited  of  the  megalo- 
don  shark  is  5^  inches  long  and  4^  inches  broad  at  the  base.  The 
living  white  shark,  pertaining  to  the  same  genus,  reaches  upwards 
of  85  feet  in  length  and  has  teeth  2  inches  in  length.  Supposing 
the  megalodon  shark  to  have  reached  the  same  proportions  in 
relation  with  the  size  of  the  fossil  teeth,  it  must  have  exceeded 
70  feet  in  length,  and  must  have  proved  the  most  formidable 
monster  of  the  ancient  ocean. 

Another  specimen,  presented  for  the  inspection  of  the  members, 
is  a  knob  of  bone,  such  as  is  found  at  the  root  of  the  tail  of  the 
devil-fish,  the  largest  of  the  existing  rays.  In  the  latter,  the  bone 
is  the  only  one  of  the  bod}',  and  it  supports  a  minute  spine,  a  mere 
rudiment  of  the  barbed  weapon  of  the  sting-ray.  Our  devil-fish,  of 
which  a  specimen  was  once  exhibited  in  Peale's  Museum  of  this 
city,  reaches  a  breadth  of  18  feet  with  the  length  about  15  feet. 
The  fossil-bone,  though  the  only  thing  left  to  tell  the  tale  of  its 
former  possessor,  is  quite  a  characteristic  specimen.  It  is  of  more 
robust  proportions  than  that  of  its  living  representative,  and  pro- 
bably indicates  an  extinct  species  for  wliich  the  name  of  Ceralo- 
ptera  unios  was  proposed. 

Specimens  exhibited  of  the  dental  armature  of  the  roof  and 
floor  of  the  mouth  of  eagle-rays  were  referred  to  extinct  species 
under  the  names  of  Myliobates  magister  and  M.  mordax^  the 
former  having  been  one  of  the  largest  of  its  kind.  Similar  speci- 
mens fh>m  the  eocene  marl  beds  of  Monmouth  and  Burlington 
Counties,  New  Jersey,  were  refered  to  species  with  the  names  of 
Myliobates  fastigiatua  and  M.jvgosus. 

Pto£  Leid}*  further  directed  attention  to  a  specimen  of  the  snout 
of  an  eztlnct  cetacean,  which  he  had  recently  observed  among 

nm  fiMsils  from  the  Ashley  beds  in  the  Smithsonian  collection  of 

irammcmt  Department  of  the  Centennial  Exposition,  and 

■d  been  obligingly  loaned  to  him  for  description  hy  Mr. 
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W.  P.  Blake.  The  specimen,  2J  feet  in  length,  had  the  densit}-  of 
ivory,  and  indicated  one  of  the  largest  of  tlie  little  known  family 
of  the  ziphioid  whales.  It  was  referred  to  a  new  genus  and  species 
with  the  name  of  Proroziphius  macropn. 

The  other  fossils  are  of  the  giant  sloth,  the  Megatherium,  pre- 
sented by  Mr.  George  T.  Lewis,  of  this  city.  These  were  also 
found  in  the  Ashley  deposits,  and  arc  probably  the  remains  of 
animals  which  became  mired  in  marshes  after  the  elevation  of  the 
j^shley  dei)osits  above  the  ocean  level. 

TwoXew  Minerals. — Prof.  J.  Lawrence  Smith  exhibited  speci- 
mens of  two  new  minerals.  The  iirst  is  a  mammillary  coating  on 
thecolumbic  acid  minerals  from  North  Carolina.  It  is  white  and 
•oft,  being  a  hydrate  columbate  of  yttria  with  about  15  per  cent, 
of  water.  Sufficient  of  the  mineral  has  not  been  obtained,  in  a  state 
of  purity  for  a  thorough  analysis,  but  there  is  every  prospect  that 
there  will  be.  It  is  readily  found  on  many  of  the  specimens  of 
Simarskite  and  Euxenite  (which  last  mineral  Prof.  Smith  has  dis- 
covered to  be  a  constant  associate  of  Samarskite).  No  name  has 
yet  been  given  to  the  mineral,  as  Prof.  Smith  prefers  to  complete 
the  analysis  before  giving  it  a  name. 

He  also  gave  some  little  historical  account  of  the  columbic  acid 
minerals. 

Another  species  for  which  the  name  Dauhrelite  is  proposed  is 
an  interesting  mineral  recently  discovered  by  Prof.  Smith  on  the 
Dodule  of  Troilite  existing  on  the  Cohahuida  meteoric  irons  that 
he  has  been  examining.  It  is  a  sulphuret  of  chromium,  is  a  black 
shining  mineral,  with  a  perfect  cleavage  in  one  direction,  giving  a 
black  powder  soluble  in  nitric  acid  which  solution  is  of  an  intense 
chrome  green — and  is  found  to  contain  sulphuric  acid,  oxide  of 
chromium,  and  a  little  oxide  of  iron,  which  last  Prof.  Smith  sup- 
poses to  come  from  some  Troilite  not  perfectly  separated  from  the 
Daabr^ite — as  this  mineral  is  found  on  almost  all  the  nodules  of 
Troilite  in  that  iron. 


Mat  30. 
The  President,  Dr.  Ruschenberger,  in  the  Chair. 
Thirtj-dgfat  members  present. 

Chapters  XIl^  XIIL,  XIV.,  and  XY.  of  the  Amended  By- 
Laws  were  adopted. 

Article  1,  Chap.  YIII.,  was  amended  by  adding  after  the  words 
''thirteen  professors:"  '^  Who  shall  be  appointed  and  superseded 
or  dismfseed  only  by  the  aflarmative  vote  of  two-thirds  of  the 
wliole  Coandl.'* 
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The  meeting  having  adjourned  to  June  6th,  the  following  were 
then  elected  members : — 

Wm.  Wharton,  Jr.,  C.  H.  Cramp,  Chas.  H.  Rogers,  A.  R, 
Justice,  Edw.  P.  Borden,  Edw.  Taylor,  J.  T.  Audenreid,  J.  S. 
Helfenstein,  M.rs.  Gertrude  A.  Quimby,  Henry  M.  Laing,  Maxwell 
Sommerville,  and  Chas.  A.  SIocuui,  M.D. 

Prof.  Wentzel  Gruber,  of  St.  Petersburg,  was  elected  a  corre- 
spondent. 

On  some  supposed  Lemurine  forms  of  the  Eocene  Period.-^ 
Prof.  Cope  communicated  verbally  the  following  observations: — 

I  have  seen  no  reason  to  modify  the  view  originally  expressed 
as  to  the  Quadrumanous  affinities  of  Anapiomorphus^hnt  new  light 
has  been  thrown  on  the  structure  of  Tomitherium  and' its  allies. 
The  fragments  of  skeletons  of  two  species  of  this  genus  (  T.jarrovii 
and  T,  iutum)  include  numerous  bones  of  the  tarsus,  and  these  are 
identical  with  corresponding  parts  in  the  Creodonla  and  different 
from  those  of  the  Lemuridas,  The  astragalus  extends  anterior  to 
the  shortened  calcancum,  and  the  navicular  is  short  and  the 
cuboid  not  elongate.  The  astragalus  presents  two  oblique  flat  sur- 
faces, one  for  the  internal  malleolus,  the  other  for  the  transverse 
facet  of  the  tibia.  The  portions  of  femur,  including  the  third  tro- 
chanter, the  proximal  part  of  the  ulna,  and  thedists^l  portion  of  the 
humerus,  are  all  closely  similar  to  those  of  the  Greodonta.  The 
t^'pe  of  Tomitherium  includes  some  parts  of  the  skeleton  not  pre- 
sent in  the  New  Mexican  species.  Thus  the  ilium  of  T.  rostratum^ 
while  furnished  w^ith  the  prominent  anterior  inferior  spine  of  the 
Greodonta^  is  flattened  towards  the  crest,  and  is  not  angulatc  on 
the  external  face.  The  femur  is  furnished  with  a  very  elevated 
third  trochanter  as  in  Ghiromys  and  Taljm^  and  not  low  down  as 
in  Greodonta.  The  head  of  the  radius  is  rounder  than  in  Greo- 
donta, The  skeleton  of  Tomitherium  in  fact  bears  stron^r  resem- 
blance  to  that  of  Ghiromys^  leaving  the  skull  out  of  view. 

The  skeleton  of  the  New  Mexican  form  includes  an  entocunei- 
form  like  that  of  Stypolophus  hians^  v^hich  indicates  a  non-oppos- 
able  hallux. 

It  is  apparent  that  the  supposed  lemurine  Mammalia  of  the  t3'i)e 
of  Tomitherium^  which  have  the  formula  of  the  molar  teeth  4-3, 
cannot  be  separated  by  ordinal  distinction  from  the  Greodonta. 
They  dili'er  from  them,  it  is  true,  in  their  wholly  tubercular  molar 
teeth,  but  relate  to  them  in  this  as  the  bears  and  Procyomidae  do 
to  other  Garni  vara.  I  propose  therefore  to  constitute  these  a 
distinct  ^rouj)  or  suborder,  intermediate  in  position  between  the 
Greodonta  and  the  Pr^osimise^  under  the  name  of  the  Mesodonta. 

I  tannot  tind  characters  by  which  to  distinguish  this  division 
from  the  In,<ecHvora  as  an  order. 
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I  have  applied  to  this  order  the  name  Insectioora  so  as  to  avoid 
the  creation  of  a  new  one.  I  now  think  that  the  latter  would  have 
been  the  better  course.  The  name  Insectivora  has  acquired  cur- 
i^Dcy  as  applied  to  the  well-known  modern  group  of  that  name, 
and  its  application  to  types  of  such  apparent  diversity  as  those 
now  associated  under  a  single  head  is  not  a  convenience.  I  there- 
fore propose  the  name  B another ia  for  the  order,  and  include  under 
it  the  suborders,  Greodonia^  Mesodonta^  Insectivora^  Tillodonta^ 
and  Taeniodonta,  Further  investioration  will  be  necessary  in  order 
to  determine  the  relations  of  the  Prosimise  to  this  order. 

The  committees  to  which  they  had  been  referred  recommended 
the  following  papers  to  be  published  : — 
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ZOOLOGICAL  AKB  BIOLOGICAL  KETHOBB  OF  BE8SABCH. 

BT  HARRISON  ALLEN,  M.D. 

The  influence  of  methods  of  zoology  upon  biological  science 
has,  in  some  instances,  led  to  confusion  of  terms.  The  great  oi 
primary  principles  of  life  are  certainly  of  deeper  significance  than 
the  limited  and  often  arbitrary  deductions  of  zoology  would  lead 
us  to  infer.  An  anatomical  process  as  considered  within  the 
range  of  its  own  forms,  and  having  no  direct  reference  to  the 
needs  of  the  systematists,  oden  ends  without  the  intervention 
of  any  of  the  hypotheses  of  evolution  ;  not  that  they  fail  to  sup- 
port such  hypotheses,  but  that  the  anatomist  finds  the  nomen- 
clature adopted  by  the  naturalist  to  be  remote  from  his  purpose. 

We  propose  contrasting  a  few  examples  of  zoological  and 
biological  methods  as  suggested  chiefiy  by  the  study  of  deform- 
ations. 

Tbese  may  be  freely  epitomized  as  follows :  I.  The  principlei 
of  reversion  as  contrasted  with  gemmation.  II.  The  terms  gene- 
ral and  special.  III.  Teleology  as  contrasted  with  morphology. 
IV.  Methods  of  growth  as  distinct  from  typical  forms. 

I.  All  monsters  are  now  known  to  be  the  results  of  operation 
of  law.  Indeed,  we  have  never  advanced  from  the  position  taken 
by  Montaigne  that  '^  from  omniscience  nothing  but  the  good,  the 
usual,  and  the  regular  proceeds ;  but  we  do  not  discern  the  dis- 
position and  relation." 

The  variance  from  the  type  to  which  the  monster  belongs 
cannot  for  a  moment  be  compared  to  the  variation  from  tlie 
characters  of  a  known  specific  or  generic  formula.  Indeed,  it  is 
singularly  rare  to  have  any  portion  of  a  monstrosity  recalling 
the  normal  relation  of  parts  of  any  animal  congeneric  with  it.  If 
any  one  compares,  for  example,  the  head  of  a  dolphin  with  its 
anterior  nares  in  a  position  somewhat  similar  to  that  of  the 
central  cavity  in  the  face  of  a  Gj'clops  sheep,  he  will  find  that  the 
rndimentary  nisal  liones  and  the  exposed  position  of  the  vomer, 
MB  well  at  the  extraordinary  projection  of  the  maxillary  processes 
tn  Um  front  of  the  central  openingi  all  suggest  that  the  Cyclops, 
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80  far  as  its  osseons  parts  are  concerned,  is  dolphin-like ;  it 
will  be  seen,  nevertheless,  that  the  validity  of  such  a  comparison 
ii  at  once  dissipated  when  the  interinaxillse  of  the  dolphin  are 
(ktected  occupying  their  normal  relation  to  the  superior  dental 
arch ;  while  these  bones  have  never  descended  from  the  vertex  in 
the  Cyclops. 

Id  the  same  way,  the  mammal  having  cleft  palate,  in  which 
the  romer  is  seen  occupying  a  position  on  the  plane  of  the  roof  of 
the  moath,  is  not  to  be  placed  in  the  same  group  with  the  Chelo- 
BJao  skull,  in  which  the  vomer  normally  exhibits  an  exposure  in 
the  hard  palate,  for  the  reason  that  this  cleft  palate  is  due  in  the 
Dsmmal  to  some  error  of  union  between  the  fronto-nasal  process 
tod  the  related  maxillary  arches ;  this — the  real  cause  of  the  de- 
formttion — is  not  in  any  way  affected  in  the  Chelonian. 

It  would  appear  that  a  lapsus  in  the  course  of  the  development 
of  a  highly  specialized  animal  will  cause  the  defect  to  be  fixed  at 
a  point  so  low  that  no  intelligent  study  can  be  made  between  it 
tod  the  normal  ^^  relation  and  disposition"  of  parts  in  another 
animal  equally  if  not  more  highly  specialized  than  the  one  in 
which  the  deformation  is  seen.  It  is  evident  that  no  defect  in  a 
rominant  can  be  said  to  be  a  reversion  to  a  cetacean — when  the 
latter  is  the  more  specialized  of  the  two  animals. 

In  the  same  way,  great  care  should  be  exercised  in  compar- 
ing mammals,  exhibiting  defects  in  the  numbers  of  toes,  with  re- 
lated zoological  types.      Starting  with  the  tentative  point  that 
the  most  generalized  form  of  the  mammalian  limb  is  a  five-toed 
segmented  axis,  we  have  the  type  to  which  all  other  forms  can  be 
compared.    This  comparison  is  most  successfully  carried  out  in 
the  carpus  and  tarsus.     Confining  our  remarks  to  the  posterior 
limb,  we  find  the  first,  second,  and  third  toes  uniting  through  the 
mtenrention  of  the  cuneiform  bones  with  the  scaphoid,  while  the 
fourth  and  fifth  toes  unite  directly  with  the  cuboid  bone.     Any 
descent  from  this  number  of  five  is  seen  to  occur  upon  the  sides, 
•0  that  the  first  and  fifth  toes  are  lost  before  the  second  and 
foarth ;  and  if  the  animal  possesses  but  one  functionally  active 
toe,  it  Is  invariably  the  third.    Reversion,  by  which  any  special- 
iied  form  of  foot  shows  a  tendency  to  return  to  a  more  generalized 
eipreamon,  is  thought  to  be  exhibited  in  the  horse.     A  horse 
faiTing  functionally  active  splint  bones  would   thus  suggest  a 
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Fig- 1-  reversion  to  Hipparion.    Mr.  Woo<1-Mmo< 

(Proc.  Asiatic  Soc.  Bengal,  Jan.  1871,  p.  1^ 
has  figured  (Fig.  1)  and  described  a  liorae*! 
foot  in  which  one  of  tba  splint  bones  wai 
lioof-liearing. 

While  accepting  the  premises  by  which 
can  be  demonstrated  the  line  of  descent  ol 
tlie  lioi'se  fi'om  Hipparion,  we  think  that  tba 
proof  of  the  argument  rests  not  upon  tht 
number  of  digits,  hut  upon  their  "dispoaitioD 
and  relation."  The  tarsus  ie  the  key  to  all 
purte  of  the  foot  arranged  distally  to  it. 
Observers  have  too  often  neglected  the  nfr 
cessity  of  tracing  supernumerary  toes  back 
to  their  corresponding  tarsal  elements,  thut 
impairing  the  force  of  their  conclusions,  and  confounding  a  zoo> 
logical  inference  (t.  e.,  a  reversion  of  a  special  to  an  embryonie 
form)  with  another  larger  principle  (i.  e.,  gemmation). 

Tn  some  of  its  expressions,  at  least,  reversion  and  gemmatioK 
are  terms  of  equal  value ;  thus,  if  we  look  upon  the  limb  as  a  bud, 
the  toes  partake  of  the  same  value  as  the  main  shaft  of  the  limb, 
and  may  be  trailed  distal  buds — diverging  as  rays  front  the  tibit 
and  fibula ;  the  mei-c  suI)stitution  of  the  term  bud  for  toe  is  hera 
of  the  first  importance,  for  we  can  thereby  account  for  any  num- 
lier  of  toes  as  well  as  any  interferent^e  in  the  onler  of  the  bones  of 
tlie  normal  foot.  Wlierens,  if  we  use  the  term  toe  instead  of  bud, 
we  nre  limited  strictly  to  tlie  foot  as  determined  by  its  own  tarsus, 
and  anything  in  excess  of  that  numl>er  is  atypical,  and  has  no 
zoological  equivalent.  It  is  evident  that  the  mei-e  duplication 
of  a  "toe"  is  no  proof  of  its  reversion  to  anything,  wliether  it 
occur  in  the  liorse  or  in  man.  Let  us  suppose,  for  example,  that 
a  child  is  born  with  six  toes,  it  docs  not  follow  that  the  sixth  toe 
is  an  oxikmpic  of  reversion,  but  is  a  mere  expression  of  an  exces- 
aive  tendency  to  budding.  In  like  manner,  the  so-called  second 
hoof  of  tlie  horse  may  have  no  connection  with  either  the  fourth 
or  the  second  toes,  l)ut  may  be  a  mere  bud  or  graft  from  the 
third.  (Fig.  2.) 

Prof  Lcidy  (Proc.  Acad,  of  Nat.  Science,  1871, 1 12)  has  called 
attention  to  the  foot  of  a  horse  in  which  the  splint  bone,  becoming 
fiinctioDally  active,  would  appear  to  be  an  instance  of  reversion 
toward  Hipparion.    A  careful  examination  of  this  specimen  faoa 
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ooDTinced  the  writer  that  four  toes  are  here  present  instead  of 
three,  ukI  that  the  first  and  second  are  united  in  a  common  shaft, 
VetriDg  a  hoof,  occupying  a  position  of  the  functionally  active 


Kg.  2. 


Fig.  8. 
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splint  bone,  as  in  the  case  recorded  hy  Mason.  This  specimen 
ciDoot  be  considered,  therefore,  as  a  reversion  to  a  three-toed, 
Doreven  to  a  congeneric  four-toed  ancestor,  since  the  first  toe  is 
present.  (Fig.  3.) 

Fig.  4.  Fig.  5. 


Otto  (Monstr.  Anat.  Des.)  has  figured  numbers  of  examples  of 
nz-toed  aod  six-fingered  monsters.  In  some  of  these  the  addi- 
ikmal  digit  is  a  distinct  bud  from  the  shaft  of  a  marginal  meta- 


94  PROCEEDINQS  OF  THE  ACADEMY  OV  [1876, 

carpal  or  metatarsal  bone  (Ibid.,  Tab.  xxv.,  Fig.  9).  (Fig.  4.)  In 
others  the  new  appendage  extends  upward  to  the  tarsus  (Ibid., 
Tab.  XXV.,  Fig.  11).  (Fig.  5.)  We  would  place  the  first-mentioned 
of  these  in  the  group  of  rayed  processes  of  Goodsir ;  and  in  the 
second  group  we  would  place  those  alone  whose  difeigent  raji 
enter  directly  into  the  construction  of  carpus  and  tarsus  respec- 
tively. In  this  restricted  sense,  reversion  is  of  subordinate  value 
as  compared  to  the  principle  of  budding. 

M.  S.  Arloing  (Ann.  des  Sciences  Naturelles,  viii.,  1867,  55,  pL 
II.)  figures  and  describes  the  anterior  extremity  of  a  horse,  in 
which  the  bovine-like  hoof  is  dependent  upon  an  atypical  budding 
from  the  end  of  the  third  toe  (see  Fig.  2). 

In  like  manner  the  union  of  parts  usually  distinct,  as,  for 
example,  the  produced  digits  of  a  liog — forming  a  solid  terminal 
bone  incased  in  a  single  hoof — should  not  even  remotely  suggest 
any  variation  in  the  type.  Such  unions  ai*e  not  known  to  yield 
corresponding  change  in  the  carpus.  For  figures,  see  Otto,  loc 
cit.,  and  Struthers,  Edin.  Phil.  Journal,  N.  S.,  1863,  272. 

II.  Pursuant  to  the  method  as  above  suggested,  the  terms 
general  and  special,  as  applied  to  the  limitation  of  types,  can  be 
made  to  assume  a  deeper  significance.  It  is  accepted  that,  in  the 
mammalian  limb  of  a  five-toed  form  having  the  digits  of  about 
equal  lengths,  we  have  what  is  accepted  to  be  a  generalized  ^'  dis- 
position'^ of  parts;  but,  at  the  same  time,  the  muscles  in  a  series 
of  limbs  so  characterized  will  have  varying  degrees  of  special- 
ization. Thus  the  separation  of  tlie  deep  from  the  superficial 
flexor,  in  the  hand  of  man,  creates  a  high  degree  of  specialization 
compared  with  the  paw  of  the  opossum,  in  which  the  division 
of  the  common  flexor  is  barely  manifested. 

So  with  the  inferior  extremity  of  man  we  And  all  the  essential 
elements  of  the  osseous  structure  of  a  remarkably  low  degree  of 
generalization,  so  far  as  the  parts  below  the  neck  of  the  femur  are 
concerned.  But  the  bone  at  that  point  and  the  hip-bones  present 
an  extraordinary  degree  of  special  development.  Here,  then,  is  a 
limb  found  in  a  highly-  specialized  zoological  form,  which  is  spe- 
cialized only  towards  its  proximal  end. 

In  the  arrangement  of  its  muscles,  particularly  in  the  posterior 
femoral  group,  we  get  a  marked  degree  of  specialization.  The 
muscles  which  in  most  animals  belong  to  the  extrinsic  group,  such 

the  biceps  flexor^  semi-memhranosus^  and  aemi-iendinoBus^  are 
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mnoTed  entirely  from  the  trunk,  and  pass  between  segments  of 
the  limb.  This  arrangement,  joined  to  the  excessive  development 
of  the  gluimus  moortmus,  enables  man  to  assume  the  erect  posi- 
tioo.  The  consequences  of  this  assumption  are  so  varied  and  im- 
portant as  to  give  the  clue  to  some  of  his  best  phj'sical  character- 
istics. It  is  thus  seen  that  the  arrangement  of  these  muscles  is 
of  great  value,  although  it  need  not  be  taken  into  consideration 
if  we  view  the  limb,  as  is  commonly  done,  from  the  standpoint  of 
tiie  osseous  parts  only. 

III.  Now  this  posterior  femoral  group  of  muscles  yields  an 

upward  prolongation  of  fascia,  which  is  intimately  identified  with 

the  biceps  fiexor.    This  prolongation  extends  as  far  as  the  sacrum, 

and  has  received  the  name  of  the  great  sacro-sciatic  ligament. 

Tery  rarely  the  biceps  Jlexor  continues  muscular  along  this  tract, 

thoa  affording  an  illustration  of  reversion.    But  singularly  enough, 

this  reversion  is  not  to  the  higher  quadrutnana,  where  the  sacro- 

•fiatic  ligament  is  even  less  pronounced  than  in  man.     Probably 

we  will  find  the  type  to  which  this  upward  prolongation  of  the 

hioeps  can  be  located  somewhere  in  the  link  uniting  the  lemurs 

with  the  rodents.     Teleology  has  been  contemptuously  regarded. 

Kitchen  Parker  has  called  it  ^^  a  pretty  gilded  ball,"  that  lies  by 

the  aide  of  the  path  of  severe  study,  aud  if  it  attract  attention  at 

alL  does  it  at  the  expense  of  true  progress.     But  it  will  not  do  to 

ignore  teleology.     Here  is  a  group  of  highly  specialized  muscles 

hssed  upon  a  trifling  difference  in  the  arrangement  of  muscular 

ibres,  which  is  nevertheless  indirectly  the  cause  of  retardation  or 

deviation  of  parts  in  themselves  of  great  morphic  significance. 

IV.  The  several  types  which  have  received  the  names  verte- 
brata,  articulata,  mollusca,  and  radiata  are  no  longer  considered 
aa  expressions  of  distinct  ideas,  so  much  as  different  expressions 
of  the  same  idea.  The  forces  of  nutrition  in  all  the  t^'pes  are 
obedient  to  the  same  laws.  It  is  evident  that  it  is  more  interest- 
ing to  study  these  laws  than  the  resultant  forms.  There  are  no 
dissonant  laws  existing  in  the  several  tj'pes,  but  a  few  harmonious 
laws  existing  in  all. 

The  law  of  bilaterality,  for  example,  is  seen  in  all  the  types. 
The  law  of  the  spiral,  the  law  of  gemmation,  the  laws  of  conju« 
gation  and  fissuration  are  all  actively  expressed  in  the  tissues. 

To  these  accepted  data  we  ma}'  be  allowed  to  add  another,  viz., 
the  law  of  radiate  nutrition.     This  is  one  of  the  most  pronounced 
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phases  of  growth  force.  Numerous  examples  of  radiate  skeletons 
are  seen  in  the  Protozoa,  where  nothing  else  in  the  way  of  formed 
tissue  need  be  seen.  It  is,  therefore,  together  with  the  force  of  the 
spiral,  among  the  first  expressions  of  growth  force*  It  giveis  the 
entire  group  of  the  Radiata  its  most  conspicuous  superficial  cha- 
racter. In  the  lower  Annulosa  it  opemtes  in  more  restricted  fields, 
but  often  so  powerfully'  as  to  be  alone  subordinate  to  the  law  of  bi- 
laterality.  In  the  Mollusks  it  appears  to  occupy  a  position  below 
both  bilaterality  and  the  force  of  the  spiral,  although  in  the  com- 
pound Ascidians  we  see  examples  of  it,  as  well  as  in  the  minute 
anatomy  of  the  tests  of  many  bivalves. 

We  called  attention  to  the  existence  of  a  radiated  type  of  nu- 
trition in  vertebrates  in  1872  (Proc.  Acad.  Nat.  Sci.,  1872,  42), 
and  particularly  invited  attention  to  the  arrangement  of  the  bones 
of  the  pelvic  and  shoulder  girdles. 

Prof.  Theodore  GilP  has  also  suggested  the  identification  of 
homologous  parts,  from  a  central  or  determinate  part  outwards. 
Within  certain  limitations  (viz.,  the  acceptance  of  the  limb  as  a 
peripheral  quantity,  potentialized  from  distal  to  proximal  ends) 
.this  view  is  in  harmony  with  our  own. 

The  law  of  radiate  nutrition  which  so  powerfully  impresses  the 
tissues  at  both  the  shoulder  and  pelvis,  maintains  its  authority 
in  the  event  of  deformation.     Thus,  in  a  double  monster,  the  right 
scapula  of  one  individual,  the  left  scapula  of  the  opposite  indi- 
vidual  (Fig.  6),  and  a   humerus, 
Fig*  6.  bearing  ulna,  radius,  and  carpus, 

will  be  arranged  as  rays  from  a 
central  point.  It  is  evidently  im- 
possible to  identify  this  humenis 
and  its  associated  segments  with 
either  of  the  individuals. 

In  another  example  the  parts  of 
the  limb  were  arranged  bilaterally. 
One  division  represented  the  distal 
portion  of  the  right  limb  of  an  in- 
dividual, the  other  portion  of  its 
opposite — the  limb  gradually  end- 
ing in  the  femur  as  a  single  struc; 
loiiig  this  single  femur  toward  the  trunk,  we  found,  as 

>  Bmifhaonian  Miss.  Coll.,  247,  p.  xiv. 
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in  the  preceding  instance,  it  bore  the  relation  of  a  ray  to  the 
ossicles  representing  the  pelvic  bones. 

Id  addition  to  radiate  nutrition,  as  shown  in  small  and  subor- 
diDited  areas  in  an  animal  in  which  another  type  of  nutrition  is 
dominant,  we  may  have,  as  in  vertebrates,  the  principle  of  bi- 
literality  announcing  itself  in  small  territories  of  tissue  apparently 
oniDflaenced  by  the  larger  expression  of  force  operating  in  the 
flame  direction  elsewhere.    Indeed,  we  may  say  that  bilaterality 
is  not  merely  a  principle  of  right  and  left  adaptation ;  but  may 
be  found  operating  anywhere,  and,  perhaps,  in  more  than  one 
plice  at  a  time.     Thus,  the  development  of  tlie  sternum  is  inde- 
pendent of  the  development  of  the  vertebral  column.     It  arises 
between  the  ends  of  opposed  costse,  and  when  this  occurs  in  a 
fingle  symmetrical  individual,  it  would  appear  to  be  influenced  by 
some  deep-lying  typal  condition.    But  in  double  monsters  the 
iteroa,  when  present,  do  not  belong  to  either  individual,  but  arise 
between  the  right  ribs  of  one  individual  and  the  left  ribs  of  its 
opposite.    Such  a  sternum  thus  takes  its  place  on  either  side  of 
the  dual  organism.    It  is  very  evident  that  these  sterna  cannot  be 
identified  with  either  individual,  but  are  rods,  symmetrically  seg- 
moited,  orignating  de  novo  in  an  intra-costal  space,  and  entirely 
irrespective  of  the  bodies  from  which  these  costaB  spring. 


♦ 
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FUXTHEB  H0TE8  OH  **  IHCLU8IOH8**  IV  OEMS,  ETC. 

BY  ISAAC  LEA,  LL.D. 

In  a  communication  on  microscopic  crystals  contained  in  gems^ 
Tvhich  the  Academy  did  me  the  favor  to  publish  in  its  Proceedings^ 
a  few  years  since,  I  gave  some  figures  of  these  crystals  which  I 
have  frequently  since  verified.  I  then  observed  that,  beside  these 
inter-crystalline  forms^  there  were  in  most  gem«,  cavities  frequently 
so  numerous  that  they  amounted  to  tens  of  thousands. 

Since  the  period  of  tlie  publication  of  my  paper,  I  have  made 
very  large  additions  to  my  cal)inet  of  gems^  and  particularly  those 
of  the  Corundum  group.  Sapphires^  Rubies^  and  the  so-called 
Oriental  Topaz,  Oriental  Amethyst,  Asteria,  etc.  In  the  numerous 
fine  blue  Sapphires  of  my  collection,  I  have  rarely  explored  one 
without  finding  numerous  cavities,  and  ordinarilj'  also  finding  the 
beautiful  microscopic  acicular  crystals,  which,  when  the  specimen 
is  cut  cabochon,  cause  the  three  bands,  and  these  by  crossing  form 
the  star  in  Asteria,  The  cuneate  microscopic  crj'stals  are  also 
quite  common. 

Cavities,  with  or  without  the  fluids,  are  so  frequent  in  crystals, 
from  the  soft  Calcite  to  the  hard  Corundum,  that  little  maj*  be 
said  as  to  their  occurrence,  as  they  are  so  common. 

Cavities  in  quartz  crystals  inclosing  fluids  have  been  observed 
by  the  older  mineralogists,  but  the  kind  of  fluid,  and  gas  or  air, 
was  not  ascertaiixed  by  them.  Sir  Humphry  Davy,  in  1822,' 
investigated  the  contents  of  these  cavities,  and  found  them  gene- 
rally pure  water.  The  gas  bubbles  were  sometimes  found  to  be 
^^azote.^^  Sir  David  Brewster,  in  1823,*  published  a  memoir  of 
great  research  and  value.  He  first  had  his  attention  called  to 
the  examination  of  fluid  In  cavities  by  the  explosion  of  a  crystal 
of  Topaz  when  heating  it-  He  found  cavities  and  air  bubbles  in 
nearly  twenty  different  substances,  and  these  Inclusions  were  care- 
fully examined  by  him.  In  some  of  these  cavities  he  observed  two 
fluids^  and  crystals,  and  these  are  flgured  In  his  plates.    Subse- 

»  Feb.  and  May,  1869.  «  Phil.  Trans.,  1822. 

*  Trans.  Roy.  8oc  Ed.,  1828. 

«  Theie  two  flidds,  Pxot  Dana  without  any  analysis  has  called  Brewiter- 
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qiientlT,Mr.  Sorby  published  a  long  and  admirable  paper'  on  Fluid 
cuvHifi  and  cryslaU  in  minerals,  witli  numerous  and  interesting 
dgaies.  He  considered  that  the  cubic  crystals  were  probably 
Chloride  of  Sodium,  In  his  investigation  he  proved,  by  forming 
artillcitl  crystals,  that,  in  a  natural  state,  the  fluid  cavities,  with 
their  ^  inclusions,"  roust  have  l)een  formed  by  aqueo-igneous  forces. 
He  ^ves  a  figure  of  fluid  in  mica,  but  I  have  never  seen  any  in 
that  mineral,  although  many  hundreds  have  passed  under  my 
nicroscope  in  looking  afler  crystals  of  Magnetite^  etc.  Mr.  Sorby 
also  published  a  paper  on  cavities  in  quartz  in  the  Phil.  Mag.,  vol. 
XT.  p.  153;  also  with  Mr.  Butler  in  Proc.  Roy.  Soc.  London,  vol. 
xrii.  p.  299.  Kirkel  on  Microscopic  Minerals,  Neues  Jahrbuch, 
1870,  p.  80,  mentions  bubbles  and  cubic  crystals  in  quartz.  He 
found  iron  glance  and  fluid  in  Elaeolite  =  Nephelite,  In  Emery ^ 
bom  Xazos,  he  found  fluid  in  cavities. 

In  1872,  Proc.  Roy.  Soc.  Edin.,  p.  126,  Mr.  Sang  published  an 
account  of  water  in  cavities  of  Calcite, 

Very  recently.  Prof.  Hartley,  King's  College,  London,  has  pub- 
lished a  very  able  paper  on  the  subject  of  the  fluid  in  quartz,  etc' 
He  says  that  Simmler  in  1858,  ofl(ering  an  interpretation  of  Brew- 
ster's observations,  concluded  that  the  expansible  liquid  was  carbon 
dioxide.     Professor  Hartley  states  that  in  many  cases  the  liquid 
in  quartz  is  water,  but  that  in  some  cases  he  found  the  two  fluids, 
tnd  his  very  satisfactory  and  careful  experiments  show  conclusively 
that  the  most  volatile  of  the  two  fluids  is  carbonic  dioxide.     He 
found  in  every  experiment,  that  the  fluid  disappeared  when  exposed 
to  31®  C,  and  reappeared  on  cooling.     Prof.  Hartley  accords  wHh 
Mr.  Sorby  in  his  reasoning  that  '^at  the  time  of  its  assuming  the 
M^id  state,  the  solution  endured  a  high  temperature.*' 

Calcite  has  been  found  to  contain  nearly  a  quai*t  of  this  flu  id, ^ 
bat  it  is  not  as  common  to  be  found  in  small  cavities  as  it  is  in 
<{iiartx. 

Fluorite. — Cavities  in  this  mineral  are  rarely  found,  but  they 
ire  tometimes  seen  with  fluid  and  air  bubbles. 

Apatite. — I  have  never  observed  cavities  in  this  mineral,  but  I 
kare  not  given  it  much  attention  in  microscopic  examinations. 

'  Jovm.  OeoL  Soc,  vol.  uv.,  1858,  Micro-stracture  of  crystals. 

'  Joan,  of  the  Cbem.  Soc,  London,  Feb.  1876. 

*  Rp«^^ftl*"^  in  tlie  collection  of  the  late  Dr.  Chilton  of  New  York. 
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Feldspar  Oroup, — In  a  former  paper,*  I  gave  the  result  of  the 
examination  of  many  specimens  of  various  species.  Since  then  I 
have  examined  numerous  specimens  of  LahradorUe^  and  found  no 
cavities,  but  tlie  black  crystals  were  very  numerous.  In  the  Moon- 
stone of  this  country,  I  have  not  observed  cavities  or  crystals, 
but  in  two  specimens,  out  of  about  one  hundred  from  Ce3'lon,  I 
have  seen  a  series  of  very  regular  quadrate  cavities  or  cr^'stals 
which  do  not  appear  to  have  any  fluid.     Fig.  10,  PI.  2. 

Tourmaline, — This  interesting  mineral  is  found  beautifully 
cr^'stallized  and  of  almost  all  colors,  white,  brown,  green,  red, 
black,  etc.  The  finest  are  found  at  Mount  Mica,  near  Paris, 
Maine.'  Some  of  these  specimens  have  small  internal  elongate 
crystals,  which  are  terminated.  A  red  specimen  (liubellile)  in 
my  collection  has  many  irregular  cavities.  One  green  one  from 
Ceylon  has  cavities  with  fluid,  and  another  has  very  minute  black 
acicular  crj'stals  in  one  direction.  In  brown  crystals  from  Lower 
Dianburg,  Carinthia,  there  are  rough  objects  in  the  interior,  evi- 
dently another  mineral  inclosed,  which  do  not  require  the  micro- 
scope to  detect  them. 

Cyanite. — Of  the  white  and  the  blue  varieties  I  have  not 
observed  any  well-defined  cavities  or  crystals,  but  in  the  gray- 
bladed  Cyanite^  found  at  Coiie's  Mills,  near  West  Chester,  Penn- 
sylvania, there  are  alwa^-s,  I  believe,  small  black  masses  which 
do  not  take  a  regular  form,  but  are  usuall}*  elongate.  These  may 
easil}'  be  detected  by  splitting  a  cr3'8tnl  along  its  eminent  cleavage, 
and  examining  the  cleavage  face  with  a  lens  of  small  power,  but 
a  higher  power  is  preferable. 

Quartz  takes  upon  itself  many  colors.  In  it  are  found  cavities 
in  very  great  numbers,  particularly'  in  the  clear  fine  crystals. 
Those  which  exist  in  such  an  abundance  in  Herkimer  County, 
New  York,  and  which  are  so  limpid,  and  finely  and  doubly  ter- 
minated, are  sometimes  furnished  with  thousands  of  cavities, 
even  in  small  specimens,  and  these  are  of  many  various  forms, 
frequently  containing  fluid.  In  some  eases  the  fluid  may  be 
seen  to  move  by  the  unaided  eye.  In  these  Herkimer  crystals, 
carbon  in  the  form  of  Anthracite  is  of  very  common  occurrence, 

I  Proc.  Acad.  Nat.  Sci.,  May  11, 1869. 

*  Dr.  Hamlin  has  published  a  beautiful  little  vrork  on  the  Tourmaline,  with 
illaatrations. 
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and  in  one  of  my  specimens  a  small  portion  moves  in  the  fluid  of 
a  cavity*.     These  cavities  often  exist  in  an  entire  sheet,  almost 
across  the  prism  of  a  crystal.^     In  smoky  quartz^*  these  cavities 
are  much  rarer,  as  also  in  Amethyst  and  wine-color  and  green 
quartz.     The  Amethyst  is  frequently  penetrated  with  crystals  of 
Eutile^  and  these  are  often  very  large,  sometimes  1  to  4  inches 
long.      The  Chester  County  specimens  usually  have  numerous 
cur\'ei1  filamentous  crystals,  easily  detected  with  a  common  lens. 
In  Wa^'^s  Feldspar  Quarry,  near  Dixon's,  Delaware,  there  is  a 
very  peculiar  form  of  quartz  which  is  nearly  transparent,  but 
somewhat  clouded.    The  fragments  of  all  sizes,  from  that  of  a  pin's 
bead  to  that  of  a  small  walnut,  are  inclosed  in  a  mass  of  Dewey- 
lite.    These  fractured  pieces  arc  of  indefinite  forms.     They  are 
evidently  crj'ptocrystalline,  and  look  as  if  they  may  have  been 
heated  and  suddenly  cooled,  and  thus  fractured.     When  these 
pieces  are  subjected  to  a  high  power,  there  ma}*  be  detected  in 
them  very  minute  oval  cavities  in  great  numbers,  and  the  major 
axes  usually  placed  in  one  direction.     I  have  never  seen  cavities 
Id  milky  quartz  or  blue  quartz.     Sir  David  Brewster  found  many 
cavities  in  rock  cr^'stal  from  Quebec  with  '^  water  and  mineral  oil.'" 
Topaz. — In  the  various  beautiful  crystals  which  this  mineral 
presents,  there  are  frequently  found  cavities  with  fluid,  and  some- 
times in  this  fluid  may  be  seen  the  cuboid  crystals  described  by 
Sir  David  Brewster.    He  found  a  single  fluid  in  some  cavities,  and 
in  others  two  fluids  with  '^  air  bubbles."    He  says  the  fluid  does  not 
expand  with  heat.     The  Saxony  transparent  white  crystals  some- 
times have  cavities,  as  well  as  those  of  pale  wine-color.     The  Bra- 
olian  gold-yellow  specimens  have  these  cavities  very  frequently. 
The  clear  pinkish  are  more  free  from  them.    1  have  never  observed 
my  microscopic  acicular  crystals  in  Topaz, 

Emerald^  Aquamarine^  and  Beryl — constitutionally  the  same — 
diflerrery  much  in  regard  to  their  possession  of  cavities  and  their 
coBaerciml  value.  So  far  as  I  have  been  able  to  examine  fine 
qieciinena  of  Emerald^  it  is  rare  to  see  one  without  cavities.  One 
irineh  I  haTeyOf  very  fine  color,  has  many  cavities  of  various  forms, 

f^      >  Sortijt  Joam.  Geol.  Sec.,  1858,  found  many  cavities,  and  thinks  that  the 
Gsbk  Cfystals  inclosed  are  probably  chloride  of  sodium,  as  mentioned  above. 

*  Tte  MBoky  qnarti  of  race's  Peak  has  hexagonal  spangles,  which  may 
bmiaL 

•  Tdhhl  Boy.  Soe.  Bd.,  toL  x. 
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in  which  are  included  a  fluid  enveloping  generally  two  perfect 
cubic  crystals  of  an  unknown  mineral.  In  all  cases  in  this  speci- 
men, the  second  crystal  is  much  the  smaller.     Fig.  11,  PI.  2. 

In  Aquamarine^  cavities  are  not  frequent,  and  in  Beryl  I  have 
detected  tliem  only  in  a  specimen  from  Unionville,  Penn.  Fig.  12, 
12a,  PI.  2.  In  this  there  is  a  biangular  cavity  with  a  small  cubic 
crystal  at  an  inner  angle.  Throughout  the  mass  there  are  small 
suboval  cavities. 

Oarnet, — As  a  precious  stone  this  is  by  no  means  rare,  but  it  is 
lustrous  and  of  a  fine  color.  Cavities  and  microscopic  crystals  are 
very  common  in  this  gem.*  The  cavities  are  usually  irregular  and 
rough,  and  never  to  my  knowledge  have  fluid.  On  a  polished 
surface  of  a  piece  of  garnet  from  North  Carolina,  nearly  an  inch 
long,  the  reflection  of  these  crystals  covered  the  whole  surface  with 
prismatic  colors. 

Cinnamon  Stone, — This  beautiful  variety  of  garnet^  from  Ceylon, 
as  far  as  I  have  been  able  to  observe  it,  and  I  have  some  twenty 
cut  specimens,  and  numerous  rolled  pieces,  has  irregular  cavities 
and  some  crystals,  as  I  have  stated  in  a  former  paper. 

Zircon, — With  its  high  refractory  power,  this  is  used  frequently 
as  a  gem^  and  sometimes  sold  as  a  diamond  when  white  and  per- 
fectly transparent.  One  of  the  numerous  specimens  which  I  have 
examined  has  cavities'  and  microscopic  crystals,  and  a  specimen 
from  Ceylon  has  remarkable  dark  brown,  elongate,  fusiform  spots, 
with  numerous  dotted  ones  intervening.     Fig.  9,  PI.  2. 

Chrysoberyl. — The  few  specimens  I  have  of  this  beautiful  gem 
have  neither  cavities  nor  microscopic  crystals,  but  Brewster 
observed  "  strata  of  cavities  and  both  the  fluids." 

Chrysolite  =  Olivine, — In  some  of  my  specimens  I  have  observed 
small  cavities  with  fluid.  Brewster  met  with  them  containing 
"  fluid  and  bubbles  of  air." 

Spinel, — This  gem  occurs  of  several  coloi*s.  The  Spinel-rubyj 
so  called,  sometimes  is  very  close  in  color  to  the  true  Ruhy^  but  it 
has  not  by  any  means  the  depth  nor  hrilliancy  of  the  true  Ruby. 
Ill  a  pale-green  specimen  of  great  beauty  which  I  have  received 
recently  from  Ceylon,  I  have  not  been  able  to  detect  cavities  or 

«  Proc.  Acad.  Nat.  8ci.,  Feb.  and  May,  1869. 

>  In  a  specimen  in  Dr.  Leidy*s  fine  cabinet,  there  are  anastomosing  cavi- 
ties. 
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eijtUls.    In  my  former  papers  I  have  expressed  ancertainty  in 
tk»  matter.* 

loliie. — This  gem  is  inferior  in  hardness,  color,  and  specific 
grmiy  to  Sapphire^  bat  is  valaed  for  its  peculiar  change  of  color, 
[  being  dichroic  One  of  my  specimens  is  without  any  inclusions. 
Tbe  other  is  filled  with  blue  four-sided  prismatic  crystals,  which 
gre  long,  and  inclosed  in  a  nearly  white  subtransparent  mass. 
l%ese  crystals  are  sometimes  broken  and  their  parts  prolonged 
ii  the  mass,  and  they  are  all  lying  in  nearly  the  same  direction. 

Turquoise^  with  its  peculiar  and  agreeable  blue,  is  never  trans- 
parent, and  neither  cavities  nor  microscopic  crystals  are  found  in  it. 
OpaL — This  exquisite  gem,  which  displays  such  brilliant  colors, 
li  Tery  highly  valued.  It  is  but  little  harder  than  glass,  and  is 
isdeed  considered  as  volcanic  glass.  Its  remarkable  flashes  of 
eolor  are  attributed  to  fissures,  in  accordance  with  the  theory  of 
Newton's  colored  rings.  I  have  never  been  able  to  detect  either 
csTities  or  minute  crystals  in  this  beautiful  gem — except  in  two 
CMes.  One  of  my  specimens  has  a  brown,  terminated  crystal,  a 
six-sided  prism  of  an  unknown  substance,  about  one-fifth  of  an 
isch  long,  and  terminated  by  a  single  oblique  plane ;  the  other 
has  several  smaller  ones. 

Lapis-iaziUi. — This  was  used  by  the  ancients  as  a  favorite  gem^ 
but  it  is  not  now  valued  as  such.  I  have  not  been  able  to  detect 
earities  or  minute  crystals  in  any  specimen  in  my  possession. 

Corundum. — This  very  interesting  mineral,  when  in  perfect 
transparent  crystals,  is  highly  valued  as  a  gem^  under  the  name 
of  Sapphire^  Buby^  etc.,  according  to  color.  When  yellow, 
it  is  called  Oriental  Topaz;  when  purple.  Oriental  Amethyst, 
When  purely  white  it  is  sometimes  sold  as  a  Diamond.  In  this 
coQDtry  we  have  two  localities  only  of  Corundum  where  any  large 
quantity  has  been  found,  that  of  Chester  County,  Pennsylvania, 
and  Franklin  County,  North  Carolina.  From  the  mines  in  Chester 
CoQDty,  several  hundred  tons  have  been  taken,  but  no  transparent 
crystals.  Some  opaque  ones  are  bluish  and  some  pinkish.  The 
North  Carolina  locality  has  produced  some  very  large  crystals, 
sad  numerous  small  ones.  Of  the  latter  there  have  been  found 
many  quite  pure  and  transparent,  and  these  are  sometimes  blue 
and  sometimes  red.    But  none  of  them  yet  found  are  of  value  as 

>  Proc.  Acad.  Nat  Sci.,  Feb.  and  May,  1869. 


1 


104  PROCEEDINGS  OF  THE  AOADSMT  OF  [1876. 

gems.  The  fine  Sapphires  and  Rubies  are  chiefly  from  Ceylon, 
and  they  form  8ome  of  the  most  beautiful  objects  in  nature.  I 
have  many  of  these  in  the  form  of  worn  pebbles,  and  some  in  fine 
hexagonal  form,  as  well  as  hundreds  of  cut  specimens.  I  have 
examined  carefully  more  than  one  thousand  specimens,  with  a 
view  to  discover  whatever  "  inclusions"  they  might  possess.  In 
a  communication  to  the  Academy,^  I  described  and  figured  some 
microscopic  crystals  in  these  and  other  gems.  Since  then  I  have 
added  a  very  large  number  to  my  collection,  and  among  these 
several  hundred  large  and  small  transparent  crystals.  In  a  care- 
ful microscopic  examination  of  these,  I  found  a  large  number 
which  contain  cavities  and  minute  crystals,  the  former  sometimes 
scattered  irregularly  through  the  mass,  and  sometimes  forming  a 
sheet  or  film.  These  cavities  are  of  all  forms,  but  usually  sub- 
elliptical  ;  sometimes  tubular,  and  these  tubes  frequently  anasto- 
mose in  a  very  beautiful  manner.  These  cavities  are  so  numerous 
that  they  frequently  give  a  cloudiness  to  the  specimen,  which  is 
less  valuable  as  a  gem^  but  most  interesting  in  a  scientific  point 
of  view.  In  some  specimens  these  cavities  exist  by  tens  of  thou- 
sands, and  Sir  David  Brewster  stated  that  in  a  specimen  under 
his  observation  there  were  about  37,000  of  these  cavities.  I  am 
sure  that  in  one  of  my  large  cut  specimens  there  must  be  more 
than  double  that  number.  It  is  a  very  common  thing  to  see 
hundreds  at  a  time  of  these  cavities  in  the  Ceylon  specimens,  partly 
filled  with  the  fluids  previously  alluded  to  in  these  notes.  But  it 
is  quite  rare  that  they  are  found  in  the  specimens  from  North 
Carolina.  Still  I  have  seen  them  in  the  transpai*^nt  small  frag- 
ments of  deep  blue  crystals,  and  sometimes  in  the  transparent 
light-colored  ones.  In  one  specimen  of  the  latter,  I  discovered 
some  most  interesting  cavities,  which  contained,  beside  the  fiuid^ 
each  a  single  cubic  crystal^  Figs.  1,  2,  and  3,  PI.  2.  I  had  never 
observed  an  included  crystal  in  any  cavity  in  the  numerous  Ceylon 
specimens  which  I  have  examined.  These  cubic  crystals  have  the 
exact  form  and  appearance  of  those  in  the  Emerald  described 
herein. 

In  regard  to  the  microscopic  crystals  in  Sapphire^  having 
described  and  flgnred  them^in  the  papers  before  alluded  to,  I  have 
litUe  to  add  now.    Further  observation  has  confirmed  what  I  then 

>  Proc.  Acad.  Nat.  Sol.,  1869. 
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Stated  regarding  the  radii  of  Asteria.  Very  recently  I  have  received 
a  Duml>er  of  these  Asteria  of  various  colors,  blue,  purple,  white,  red, 
and  dove-color;  several  three-quarters  of  an  inch  in  diameter. 
The  red  and  purple  specimens  are  of  peculiar  beauty,  and  when 
examined  in  the  sun,  or  any  strong,  light,  they  both  exhibit  the 
microscopic  acicular  cr^'stals  with  peculiar  beauty,  displayed  as 
tliey  are  in  hexagonal  form,  and  reflecting  the  spectral  colors.  The 
Buby  Asteria  is  certainly  among  the  most  beautiful  objects  in 
nature^  and  the  purple  are  very  little  less  so. 

In  some  crystals  of  Corundum^  there  is  a  strong  bronze  reflec- 
tion, and  this  is  the  case  with  some  of  the  large  hexagonal  crystals 
which  were  imported  by  Mr.  S.  S.  White  from  India  for  commer- 
cial purposes,  and  which  he  distributed  with  so  much  liberality  to 
our  mineralogists.  These  bronze  crystals  have  also  been  found  at 
tbe  Black  Horse  and  Village  Oreen  localities  in  Delaware  Count}'^, 
Pennsylvania.  When  examined  with  a  good  power,  these  bronze 
reflections  are  at  once  seen  to  be  caused  by  minute  acicular  crys- 
tals, and  these  may  sometimes  be  seen  in  bunches. 

A  p€Lie  Ruby^  "  Rubicelle,"  which  I  lately  received  from  my 
friend  Hugh  Nevill,  Esq.,  Ceylon,  about  three  carats,  is  a  most 
interesting  and  beautiful  gem.  It  has  the  depth  and  brilliancy 
ih&ost  of  the  diamond.  It  is  nearly  of  a  rose-color,  and  is  per- 
fectly transparent.  It  is  cut  with  a  top  table  and  not  entirely 
symmetrical.  Its  refractive  power  is  unusually  great.  Tet  when 
this  brilliant  transparent  gem  is  examined  with  a  high  power  and 
strong  light,  the  whole  mass  may  be  seen  to  be  filled  with  long 
tdcnUr  crystals  in  three  directions,  parallel  to  the  prismatic  planes, 
and  interspersed  are  numbers  of  very  minute  and  delicate  cuneiform 
crystals."    It  has  also  a  small  cloud  of  exceedingly  small  cavities. 

Another  remarkable  specimen  may  be  mentioned  here,  which 
1ms  small  cavities  and  minute  microscopic  crystals.  It  is  of  a 
pale  jellow  or  straw-color,  and  of  a  depth  and  brilliancy  scarcely 
eieeeded  by  the  diamond. 

During  the  examination,  about  two  years  since,  of  some  hundreds 
of  small  crystals  of  Sapphire^  perfectly  transparent  to  dark  blue, 
I  discovered  one  which  had  very  singular  plumose  impressions  on 
tke  i^aiiesof  the  prism.  This  induced  me  to  examine  carefully 
ill  those  which  I  subsequently  procured,  and  I  have  now  over  a 

1  Proc.  Acad.  Nat.  Bel.,  May  11,  1860. 
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dozen  specimens  which  exhibit  this  very  singular  character.^  I 
am  entirely  at  a  loss  to  discover  the  cause  of  this  form  of  minute 
impressions  on  so  hard  a  substance.  It  evidently  has  been  formed 
by  some  collateral  mineral  substance,  against  which  the  molecules 
in  crystallization  have  been  arranged. 

Diamond, — The  hardest  of  all  substances  stands  first  among 
^69718.  It  has  not,  however,  much  interest  to  the  microscopist,  as 
no  cavities  with  fluid  have  been,  so  far  as  known,  observed,  nor  has 
it  included  crystals  of  foreign  substances.  They  are  often  very 
imperfect,  containing  rifts  and  discoloration s.  Some  of  my  speci- 
mens have  beautiful  triangular  impressions  on  the  surface  of  the 
planes.  My  friend.  Dr.  Hamlin,  of  Bangor,  Maine,  is  engaged  on 
an  extended  work  on  the  diamond.  Such  a  work  is  much  needed, 
and  I  know  no  one  as  capable  as  he  to  accomplish  it.  This  gem 
sometimes  occurs  of  various  colors.  In  my  cabinet  I  have  six 
different  colors. 


REFEREl^CES  TO  PLATE  2. 

Fig.  1,  2,  8,  Plate  2.  Represent  cavities  and  crystals  in  a  specimen  of 
transparent  Corundum  from  Franklin,  North  Carolina.  In  no  other  speci- 
men of  the  numerous  ones  I  have  examined  have  I  found  cavities  with  a 
fluid  and  included  crystals  both,  while  it  is  very  common  in  the  Ceylon 
Sapphires  to  have  cavities  without  an  included  crystal. 

Fig.  4.  A  Sapphire  from  Ceylon,  given  to  me  by  Dr.  Ruschenberger,  has 
cavities  without  fluid ;  the  cavities  being  in  the  form  of  crystals  in  the 
larger  ones,  but  in  the  numerous  small  ones  subrotund.  These  cavities  are 
interspersed  throughout  the  mass  with  numerous  acicular  crystals  running 
generally  in  two  directions. 

Fig.  5.  A  specimen  of  blue  Sapphire  (Ceylon),  with  four  nearly  perfect 
subhexagonal  crystals,  somewhat  flattened.  These  are  surrounded  by  an 
immense  number  of  minute  cavities,  some  of  which  anastomose.  The 
crystals  seem  to  be  filled  with  a  black  fluid.  There  are  also  very  minute 
acicular  crystals. 

Fig.  6.  In  the  same  specimen  with  the  above,  there  is  a  group  of  very 
different  crystals  which  are  here  represented.  These  can  only  be  seen  with 
a  proper  angle  of  light.  Then  they  reflect  all  the  colors  of  the  spectrum. 
This  group  consists  of  very  perfect  cuneate  and  acicular  crystals,  and  is 
somewhat  like  that  figured  in  my  pi.  0,  fig.  2,  Proc.  Acad.  Nat.  Sci.,  May, 
1869,  but  the  crystals  are  much  more  defined  and  perfect  than  in  that  plate. 

>  Itgs.  7  and  8,  PI.  %. 
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Fig.  7.  Represents  a  small  blae  Sapphire  one-fourth  of  an  inch  long.  The 
Terr  remarkable  plumose  impressions  cover  all  the  six  prismatic  planes. 

Fig.  8.  A  blue  Sapphire  similar  to  Fig.  7,  about  three-sixteenths  of  an 
inch.  The  prismatic  planes  here  are  covered  with  impressions  more  in  a 
dotted  form.  These  two  (Fig.  7  and  8)  were  examined  with  a  power  of 
one  hundred  diameters. 

Fig.  9.  A  specimen  of  Zircon  from  Ceylon  has  very  sin^lar,  dark  brown, 
elongated  fusiform  maculations,  in  one  direction.  These  are  surrounded 
with  numerous  dotted  ones. 

Fig.  10.  Among  all  the  numerous  specimens  of  Moonstone  which  I  have 
examined  I  have  found  two  only  with  ** inclusions.''  These  have  numerous 
parallelograms  which  look  like  cavities,  but  may  be  true  crystals  of  some 
foreign  substance.    There  is  no  appearance  of  fluid  in  them. 

Fig.  11,  a,  6,  «,  Em&rald,  A  very  fine  specimen  in  my  collection  is  filled 
with  exceedingly  interesting  cavities  with  included  cubic  crystals,  enveloped 
by  fluid.  The  forms  of  the  cavities  are  exceedingly  varied,  and  the  cubic 
crystals— generally  ttoo,  a  small  and  larger  one — are  remarkably  perfect 
These  characters  make  this  specimen  one  of  very  great  interest. 

Fig.  12  and  12a,  Beryl  from  Unionville,  Pennsylvania.  Fig.  12  repre- 
sents a  remarkable  biangular  cavity  with  a  cuboid  crystal  at  one  of  the 
interior  angles — has  no  fluid.  Fig.  12a  represents  in  the  same  specimen 
t¥o  cavities  with  fluid  and  air  bubble.  Both  figures  represent  the  numerous 
irregular  cavities  and  imperfections  which  exist  throughout  the  mass. 

Aott.— I  hare  made  these  drawings  with  great  regard  to  correctness,  and  the 
artift  hu  well  represented  them. 
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June  6. 
The  President,  Dr.  Rusohenberger,  in  the  chair. 
Fortj'-five  members  present. 

Fertilization  of  Flowers  by  Insect  Agency. — Mr.  Thomas  Mee- 
han  remarked  that  the  subject  of  cross  fertilization  and  fertilizing 
by  insect  agenc}',  was  still  one  of  absorbing  interest. 

There  was  no  question  about  the  facts ;  differences  of  opinion 
arose  as  to  the  meaning  of  the  facts,  and  the  extent  to  which  they 
prevailed. 

Contrary  to  the  belief  of  many  distinguished  botanists,  he 
could  not  see  that  those  plants  which  were  arranged  for  cross  fer- 
tilization had  any  advantage  in  the  ''  struggle  for  life"  which 
prevailed  in  races,  over  those  which  were  closely  fertilized  by 
their  own  pollen  ;  and  again,  he  found  that  many  plants  which 
were  adduced  by  his  friends  to  prove  arrangements  for  cross  ferti- 
lization, in  fact  fertilized  themselves. 

He  said  he  would  to-night  refer  onl}''  to  three  remarkable  cases, 
the  Scrophularia,  dandelion  and  ox-e^^'e  dais}'',  and  the  red  clover, 
and  he  selected  these,  because  the  distinguished  author  of  How 
Plants  Behave,"  Professor  Asa  Gray,  had  made  much  use  of  the 
two  first  named  in  his  book  in  describing  arrangements  for  cross 
fertilization;  and,  as  Professor  Gra}'  was  present  this  evening,  he 
felt  sure  that  with  his  usual  friendliness  and  good  feeling  towards 
all  who  were  earnestly  seeking  the  truth,  he  would  do  the  meet- 
ing the  favor  to  correct  him  if  he  found  the  speaker's  observations 
not  confirmed  by  his  own.  Red  clover  he  would  refer  to,  because 
it  was  oftener  quoted.  Red  clover  was,  in  fact,  the  Vade  mecum 
of  the  insect  fertilizationist. 

Mr.  Meehan  then  exhibited  specimens  of  Scrophularia  canina, 
and  explained  its  floral  development.  The  pistil  protruded  while 
yet  the  anthers  were  rolled  back  in  the  throat  of  the  corolla.  One 
by  one  these  stamens  were  straightened  out,  the  anther  coming 
into  close  proximity  with  the  stigma,  when  it  burst,  and  b^'  the 
contraction  of  the  sacs,  the  pollen  was  ejected,  falling  on  the 
stigma.  The  pollen  was  of  a  brilliant  orange  color,  and  the  stig- 
ma of  a  pearly  white,  so  that  the  smallest  particle  could  be  seen 
even  by  a  good  naked  eye ;  and  could  be  easily  noted  if  carried  to 
the  stigma  of  other  flowers  by  insects.  Small  sand  wasps  and 
other  winged  insects  visited  the  flowers  in  extraordinary  abun- 
dance ;1>at  it  could  be  seen  by  observers  that  no  pollen  appeared 

I  any  atigma  nntil  the  bursting  of  its  own  pollen  sacs.    Profes- 

"'^y^he  aaid,  in  "How  Plants  Behave,"  had  described  "Scro- 

k''  as  acting  in  a  very  different  way  to  this,  making  no  ex- 

j  to  any  species,  though  it  was  fair  to  note  that  the  illustra- 
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tion  accompanying  the  text  was  of  Scrophularia  nodosa^  a  species 
not  yet  in  flower  with  him. 

Composite  plants,  he  said,  had  been  referred  to  as  illustrating 
tbe  peculiar  arrangements  for  insect  fertilization.     The  colored 
rav  [)etais  had  been  characterized  by  his  friend  as  so  many  flags 
alluring  winged  insects  to  where  the  sweet  secretions  were,  in 
order  that  they  might  bring  foreign  pollen  at  the  same  time.     In 
bis  vicinity,  surrounded  as  he  was  b}*  an  abundance  of  sweet 
flowers,  he  had  never  seen  a  winged  insect  on  dandelion  or  ox- 
eve  daisy  {Chrysanthemum  leiican(hemum)^  though,  on  the  waste 
grounds  near  him,  they  were  in  bloom  b}'  the  thousand;  but  every 
little  flower  perfected  a  seed      There  were  millions  on  millions  of 
seeds,  and  even  admitting  that  there  might  be  some  winged  insects 
at  them  that  he  did  not  see,  they  were  certainly  so  scarce  that  it 
was  out  of  the  question  to  suppose  that  each  of  these  had  been 
fertilized  by  winge<l  insects.     He  had  found  thrips  in  some  flowers 
and  on  one  occasion  an  ant,  but  these  were  too  few  for  the  immense 
work  to  be  done.     But  this  presumptive  argument  was  unneces- 
sary, as  a  careful  observation  of  how  the  plants  behaved,  showed 
tbey  were  self-fertilizers.     In  the  dandelion,  he  said  the  united 
column  of  stamens  perfected,  and  spread  its  pollen  in  advance  of  the 
pistil.   As  the  pistil  grew  it  carried  the  pollen  with  it.    The  apex  of 
tbe  pistil  then  forked,  and  as  the  interior  surface  of  the  cleft  alone 
had  the  stigmatic  surface,  it  had  been  argued  that  none  of  the 
pollen  could  be  used  for  itself.     But  a  watcher  would  see  that  as 
the  cleft  opened  the  pollen  on  the  line  of  the  cleft  fell  in.     It  was 
but  a  little,  but  that  was  enough.     Then  the  position  of  the  upper 
part  of  the  pistil  in  the  dandelion  favored  this  intrusion  of  the 
pollen.    Just  l)efore  the  expansion  of  the  stigmatic  lobes,  the 
pistil  carved  at  the  apex,  and  the  slit  opened  first  on  the  upper 
side  of  this  then  horizontal  position.     The  pollen  easily  fell  into 
the  chasm.    The  lobes  finall}*  separated,  until  they  became  direct- 
ly opposite  to  each  other  as  generally  seen  in  the  dandelion. 
While  this  is  going  on,  the  lobes,  having  pollen  abundantly  on 
tbe  ander  side,  as  they  are  sweeping  the  horizon,  drop  pollen,  or 
even  rub  their  surfaces  on  the  expanded  stigmas  of  the  flowers 
below,  mnd  in  this  way,  if  the}'  had  no  pollen  of  their  own,  the 
lower  flower  would  he  fertilized  by  that  above.     This  would  be 
cross-fertilization,  but  not  by  insect  agency.    But  what  if  it  were  ? 
Physiologically  speaking,  what  benefit  can  it  be  to  a  composite 
flower  to  be  fertilized  by  another  from  its  own  head,  even  granting 
the  otmoBt  asked  by  those  who  consider  composites  arranged  for 
croes-fertillzation  ?     The   composite   flower  is   not  a  compound 
flower,  it  is  true.     It  is  but  an  imperfect  umbel.    But  each  umbel 
Ibr  all  physiological  purposes  might  as  well  be  a  single  flower. 
Side  by  side  the  flowers  are  set,  as  any  one  familiar  with  the  dotted 
tliimbto-like  receptacle  of  dandelion  very  well  knew.    They  all 
had  joat  the  same  food,  the  same  light,  the  same  conditions  of 
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life  in  every  material  effect.  If  the  familiar  illustration  by  refer- 
ence to  the  human  family  has  any  weight  in  plants,  surely  these 
flowers  must  be  brother  and  sister,  in  any  sense  claimed  by  insect 
fertilizationists;  and  the  physiological  benefits  to  the  race  would  be 
no  more  than  if  the  whole  head  was  a  single  flower,  as  a  Ranun* 
cuius,  instead  of  the  compound  flower  we  see.  He  then  explained 
the  manner  of  fertilization  in  the  ox-eye  daisy.  The  united 
column  of  stamens  was  forced  from  its  holdings  by  the  growing 
pistil,  which  flnally  attempted  the  cleavage  of  the  apex,  while  still 
holding  the  cap-like  covering  of  anthers  over  it.  The  pollen  fell 
into  the  stigmatic  cavity  more  easily  than  in  the  dandelion.  In- 
sects might  visit  it  subsequently  ;  it  would  make  no  difference, 
having  already  received  its  own  pollen. 

In  regard  to  clover,  Mr.  Meehan  said  that  in  his  remarks  at 
Detroit  last  year,  he  had  stated  tliat  he  had  watched  a  field  of 
clover,  found  remarkably  few  insects  at  work,  and  yet  the  crop  of 
seed  was  abundant,  and  that  a  careful  examination  of  the  clover 
blossom  in  all  its  stages  convinced  him  that  from  its  structure 
and  behavior  it  was  a  self-fertilizer.  He  had  been  met  with  the 
assertion  that  the  first  crop  of  clover  never  produces  any  seeds. 
This  was  so  generally  believed  that  it  must  be  true  to  a  great 
extent.  He  could  not  have  been  mistaken  last  year,  but  he  visited 
a  field  of  two  acres  again  a  few  days  ago,  and  now  exhibited  heads 
nearly  mature,  all  the  fiowers  with  seeds,  and  these  (June  6th) 
about  the  first  flowers  that  could  have  formed.  On  this  visit  he 
watched  the  field  for  an  hour,  and  in  that  time  saw  only  eight 
humblebees  at  work,  rather  small  grist,  he  thought,  for  so  large  a 
mill,  if  all  those  flowers  had  to  be  insect  fertilized.  He  watched 
their  motions  closely,  and  found,  to  his  astonishment,  that  in  spite 
of  the  elaborate  arrangements  for  the  work  of  the  humblebees  in 
the  mouth  of  the  corolla,  they  did  not  enter  that  way  at  all  I  They 
made  a  slit  in  the  base  of  the  tube^  extracting  the  honey  in  this 
surreptitious  way.  With  this  final  fact,  if  found  general,  there 
must  be  an  end  of  the  clover  case.  There  was  no  bottom  for  the 
''  arrangements"  to  stand  on. 

He  had  intended,  he  said,  to  rest  the  case  here,  but  he  had 
mentioned  to  his  friend,  Professor  Gray,  that  he  had  noted  the 
common  bladder-nut,  Staphylea  trifolia^as  being  a  self-fertilizer. 
It  was  one  of  those  observations  so  recently  made  by  him  that  he 
should  not  have  introduced  it  to  this  body  without  further  investi- 
gation ;  but  Dr.  Gray  had  suggested  to  him  to  refer  to  it,  as  he 
thought  he  could  show  it  could  not  be  fertilized  except  by  insects, 
so  he  detailed  what  he  had  seen  simply  in  order  to  have  the  bene- 
fit of  Dr.  Gray's  experience. 

Dr.  Asa  Gray  said  that  Mr.  Meehan  and  himself,  looking  at 
the  same  subjects  with  somewhat  opposing  prepossessions,  were 
apt  to  see  dillereiit  facts;  that  is,  either  was  likely  to  notice  some 
particular  which  was  not  noticed  by  the  other.     For  instance,  Mr. 
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MeebftD  had  some  little  time  ago  called  his  attention  to  the  blad- 
der-nut (Siaphylea)  as  a  case  of  close  fertilization;  but  Dr.  Oray's 
own  observations,  made  in  consequence  of  this  suggestion,  con- 
vinced him  that  this  was  a  good  case  of  arrangement  for  cross- 
fertilization.  Like  many  other  flowers,  it  was  capable  of  self- 
fertilizing;  for  the  anthers,  charged  with  pollen,  were  contiguous 
to  tbe  edges  of  the  dilated  stigmas.  But  what  his  acute  friend 
had  omitted  to  notice  was — that  the  flowers  were  hanging,  and 
that,  although  the  anthers  surround  the  stigmas,  the  pollen  is  not 
ejected,  but  lies  on  the  opened  face  of  the  anther  in  a  thick  coat- 
ing, and  when  it  falls,  it  will  drop  to  the  ground  instead  of  upon 
the  receiving  stigmatic  surface ;  some,  however,  may  come  in  con- 
tact with  its  margin.  Moreover,  Dr.  Gray  found  that  the  stigma 
was  earlier  than  the  anthers  by  twent^'-four  or  forty-eight  hours. 
The  stigmas,  borne  on  styles  then  considerably  longer  than  the 
stamens,  occupied  the  very  entrance  of  the  corolla  as  soon  as  it 
began  to  open,  and  was,  as  he  found,  in  condition  to  be  poUenated 
a  day  or  two  before  the  anthers  of  that  blossom  opened.  Now  in 
each  raceme  there  were  flowers  in  all  stages,  and  the  blossoms,  as 
Mr.  Meehan  declared,  were  the  favorite  resort  of  bees ;  these  while 
feeding  from  a  flower  with  anthers  open  must  needs  smear  their 
faces  with  the  pollen,  and  when  visiting  flowers  a  day  or  two 
Toonger  deposit  some  of  this  pollen  upon  their  stigma,  at  a  time 
when  it  could  not  possibly  get  an}*^  from  its  own  anthers. 

As  to  Scrophularia^  his  observations  upon  S.  nodosa  had  pre- 
pared him  to  make  a  diflTerent  reading  of  the  facts  now  shown  in 
S.caniiia,     The  arrangements  for  cross- fertilization  in  S.  nodosa^ 
as  detailed  and  figured  in  the  little  treatise  which  Mr.  Meehan 
referred  to,  seemed  essentially'  similar  in  S.  canina^  except  that 
both  stamens  and  style  were  much  exserted.     Mr.  Meehan  had 
de^ril)ed  the  early  protrusion  of  the  style  and  the  straightening 
and  lengthening  of  the  filaments  a  day  or  two  later,  so  as  then  to 
bring  the  anthers  into  proximity  with  the  stigma.     But  Dr.  Gray 
doubted  if  any  of  that  pollen  ever  acted   upon  the  contiguous 
stitrrna,  even  if  it  reached  it,  thinking  it  more  probable  that  the 
stigma  was  by  this  time  withered  and  past  fertilizing,  as  was  the 
case  in  its  relative,  S.  nodosa.     The  arrangement  was  a  capital 
one  for   cross-fertilization,  bees   passing  from   flower  to  flower, 
brushing  the  same  part  of  their  body  against  the  anthers  of  an 
ol<ler  and  the  stigma  of  a  younger  flower ;  while  self-fertilization 
was  impracticable,  at  least,  in  S.  nodosa^  because  no  one  flower 
shed  its  pollen  until  its  stigma  was  past  receiving  it. 

As  to  clover,  Dr.  Gray  could  now  say  nothing,  except  that  it 
was  a  member  of  a  tribe  of  plants  which,  though  seemingly  ar- 
ranged for  self-fertilization,  were  actually  for  the  most  part  capital 
examples  of  the  contrary. 

His  attention  had  been  called  by  Mr.  Meehan  to  Dandelions, 
which,  from  general  recollection,  he  thought  were  frequented  by 
fl}ing  insects.      The  first  walk  he  took  in  his  own  neighborhood 
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did  not  confirm  this  impression ;  but  on  the  second  he  found 
small  wasps  and  a  dipterous  insect  busy  with  the  dandelions,  and 
flying  from  one  to  another,  and  also  ants  in  abundance.  It  was 
clear  that  the  narrowness  of  the  style-branclies  in  this  and  other 
liguliflorous  compositse  gave  them  a  cliance  for  self-fertilization, 
but  their  characters  were  equally  good  for  crossing  through  insect 
agency.  As  to  ox-eye  daisy,  he  could  not  confirm  Mr.  Meehan's 
description  as  to  the  carrying  up  of  the  anthers  upon  the  style, 
which  must  have  been  abnormal.  Dr.  Gray  supposed  that  the 
arrangement  would  be  found  to  be  like  that  of  the  allied  Feverfew, 
which  was  well  figured  by  Lubbock,  after  Ogle,  and  this  clearly 
betokened  cross-fertilization.  About  Cambridge,  ox-eye  daisies 
were  so  infested  with  small  insects  that  ladies  objected  to  having 
them  brought  into  the  house  among  cut  fiowers;  and  fiying  insects, 
he  thought,  did  not  disdain  them. 

As  to  the  benefit  of  cross-fertilization,  this  was  a  large  subject, 
which  couUl  not  be  disposed  of  in  a  few  words;  but  Dr.  Gray  thought 
it  probable  that  cross-breeding  even  of  flowers  in  the  same  in- 
florescence was  better  than  self-fertilization,  and  that  wherever 
this  occurred  wider  crossing  was  common. 

Mr.  Martindale  called  attention  to  the  fact  that,  in  the  case  of 
Staphylea,  the  stigma  is  ready  for  the  pollen  some  time  before  it 
can  receive  it,  and  suggested  that,  therefore,  perhaps  the  first 
fiowers  do  not  produce  seed. 

Dr.  Gray  rejoined  that  it  could  seldom  happen  that  the  first 
fiower  of  every  branch  on  a  shrub  or  tree,  or  on  different  trees  of 
the  neighborhood,  all  opened  on  the  same  day ;  so  that  even  the 
earliest  fiower  had  a  fair  chance  to  be  fertilized. 

Mr.  Meehan  handed  a  specimen  of  Orohus  atro-purpureus  from 
the  table,  and  remarked  that  it  might  aid  in  settling  that  ques- 
tion ;  as,  so  far  as  his  recollection  now  served  him,  it  was  the 
first  fiower  of  the  season  and  of  the  raceme,  and  only  the  first 
fiowers  that  generally  perfected  seed. 

On  SamarskUe Joseph  Willcox  made  some  additional  state- 
ments in  reference  to  samarskite,  which,  until  recently,  has  been 
a  ver3^  rare  mineral.  The  first  discovery  of  it  in  Mitchel  County, 
North  Carolina,  occurred  in  the  sprino;  of  1873,  in  a  mica  mine; 
and  during  that  and  the  succeeding  year  about  TOO  pounds  of  the 
mineral  were  found,  since  which  time  the  mine  has  not  been 
operated. 
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June  13. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Thirty-two  aieml>ers  present. 

1  paper  entitled  "  On  the  Occurrence  of  Helix  terrestris,  Ohemn., 
is  North  America,"  by  Wm,  G.  Mazyck,  was  presented  for  pub- 
licstion. 

On  a  New  Oenus  of  Fossil  Fishes. — Prof.  Cope  described  a 
si)ecie8  of  fish  represented  by  a  fragment  of  a  jaw,  which  was 
Slid  to  have  been  derived  from  the  phosphatic  deposit  near 
Charleston^  S.  C.  The  fragment  indicated  a  species  of  large 
size,  and  supports  alveoli  or  teeth  to  the  number  of  ten  in  a  si)ace 
of  M.  .080.  The  crowns  of  the  teeth  are  compressed,  with  a 
broadly  rounded  apex ;  the  section  at  the  base  being  lenticular, 
with  sides  swollen  and  apices  produced.  The  latter  are  the 
sections  of  a  cutting  edge,  which  constitute  the  apex  as  well  as 
the  borders  of  the  tooth.  The  longitudinal  transverse  section  is 
triangular.  The  root  is  not  composed  of  dentine,  but  of  an  ossi- 
fi^l  pulp,  of  osseous  tissue,  as  in  the  Pythonomorph  reptiles. 
This  portion  is  nearly  concealed  in  the  alveolus,  and  there  are 
no  foramina  along  the  inner  side  of  the  jaw  communicating  with 
the  pulp  cavities. 

The  succession  of  the  teeth  has  been  from  below,  as  in  the 
Saunjdontidse^  the  crown  of  the  young  tooth  being  develop>ed  be- 
low the  centre  of  the  root.  Absorption  followed ;  so  that  the 
rtutre  of  the  root  disappeared,  leaving  a  cylinder  with  thin  walls 
of  osseous  tissue  running  at  right  angles  to  the  fibres  of  the 

o  o  o 

inclosing  jaw.  The  root  has  a  lateral  groove,  which  at  this  stage 
constitutes  a  fissure  oi>ening  into  the  central  cavity  of  the  ad- 
joining root.  The  osseous  tissue  at  the  base  of  the  crown  is  quite 
spng}'.  Length  of  bases  of  five  teeth  M.  .040,  or  long  diameter 
of  crown  at  base  M.  .008.  Transverse  diameter  of  base  of  crown 
Ml :  elevation  of  crown  .010. 

This  fish  belongs  to  a  genus  hitherto  unnamed,  presenting 
reR-mblance  and  perhaps  affinity  to  Pachyrhizodus  and  Cono- 
f'iuru:f.  It  differs  from  both  in  the  compressed  trenchant  crowns, 
ind  from  the  first  named  in  the  entire  inclusion  of  the  roots  in 
alveoli.  From  Saurodontidse  it  ditfers  in  the  absence  of  true 
•ieiitinal  roots.     It   was  named    Cyclototnodon,  and  the   species, 
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June  20. 

The  President,  Dr.  Rusghenbergeb,  in  the  chair. 

Twenty-two  members  present. 

The  Botanical  Section  reported  that  a  meeting  for  organization 
had  been  held,  and  that  oflScers  had  been  elected,  as  follows: — 

Director^  W.  S.  W.  Ruschenberger,  M.D. 

Vice-Director^  Thos.  Meehan. 

Conservator^  Chas.  F.  Parker. 

Recorder^  Isaac  Burk. 

Treasurer^  Jose  0.  Schimmel. 

Secretary^  Henry  Lefimann,  M.D. 

Remarks  on  Vertebrate  Fossils  from  the  Phosphate  Beds  of  South 
Carolina. — Prof.  Leidy  observed  that  in  a  further  search  among 
the  objects  of  the  Agricultural  Department  of  the  Government 
Building  of  the  International  Exhibition,  he  had  found  another 
fossil  specimen  of  a  ziphioid  cetacean.  Like  those  previously 
described,  it  consisted  of  a  detached  beak,  from  the  property  of 
the  Wando  Mining  Co.,  on  the  Ashley  River,  S.  C,  and  was  oblig- 
ingly loaned  h}'^  Mr.  Amidon. 

The  specimen,  exhibited  to  the  Academy,  has  nearly  the  form 
and  other  characters  of  the  one  last  described  under  the  name  of 
Proroziphius  macrops.  The  bones  are  thoroughly  co-ossified,  and 
the  condition  of  the  l)eak  indicates  a  mature  animal,  smaller  than 
the  species  just  named.  The  beak  is  19  inches  long  in  advance  of 
the  nasal  apertures,  and  is  about  3J  wide  near  the  middle.  The 
supra-vomerian  canal  is  closed  over  to  within  less  than  four  inches 
of  the  end  of  the  beak  by  the  complete  coallescence  of  the  inter- 
maxillaries.  The  prenareal  fossse  are  funnel-like,  and  terminate 
forward  in  a  canal  penetrating  the  maxillaries  instead  of  first 
being  prolonged  into  an  open  groove  as  in  P.  macrops.  The 
anterior  extremity  is  drilled  in  a  remarkable  degree  by  boring 
mollusks.  With  the  other  specimens  previously  indicated,  the 
present  one  will  be  more  fully  described  in  a  memoir  on  the  verte- 
brate fossils  of  the  Ashley  phosphate  beds.  The  species  was 
named  Proroziphius  chonops. 

Prof.  Leidy  further  remarked  that  while  examining  the  materials 
from  the  different  phosphate  beds  of  South  Carolina,  and  mainly 
those  exposed  to  view  at  the  International  Exhibition,  his  atten- 
tion had  been  attracted  by  the  large  size  of  many  of  the  teeth 
referred  to  Carcharodon  megalodon.  Among  many  teeth  of  this 
^lecies,  and  others  of  C.  anguslidens,  etc,  contained  in  a  show- 
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case  of  the  Bradley  Fertilizer  Co.,  in  the  Agncultural  Hall,  there 
is  a  megalodoD  tooth,  from  the  Stono  River,  which  measures  6 
inches  8  lines  in  median  length  from  a  level  of  the  ends  of  the 
root  to  the  point  of  the  crown,  and  4  inches  8  lines  in  breadth 
across  the  base.  A  second  specimen  in  the  same  collection  and 
from  the  same  locality  is  6  inches  in  median  length,  and  5  inches 
I  line  io  breadth. 

A  specimen  from  the  Ashley  River,  formerly  in  the  possession 
of  Prof.  Holmes,  according  to  him,  measures  6  inches  5  lines  in 
leo^b,  and  5  inches  5  lines  in  breadth,  and  weighs  2  lbs.  8  drachms, 
apothecaries*  weight. 

These  specimens  are  probably  the  largest  shark  teeth  on  record. 
If  the  animals  to  which  they  pertained  heM  anything  like  the 
relation  of  length  of  l>ody  to  the  teeth  as  existing  in  the  living 
white  shark,  they  must  have  been  upwards  of  a  hundred  feet  in 
ieogih. 


June  27. 
The  President,  Dr.  Rusghenberqer,  in  the  chair. 
Fifty-one  members  present. 

Remarks  on  the  Ehizopod  Genus  Nehela. — Prof.  Leidy  stated 
that  in  order  to  facilitate  a  ready  reference  to  ordinary  forms  of 
rfaizopods,  he  was  disposed  with  some  other  observers  to  restrict 
the  genus  Difflugia  to  those  rhizopods  with  lobose  pseudopods, 
which  ordinarily  possess  a  covering  or  test  composed  of  extrane- 
oas  bodies,  such  as  particles  of  qnaitzose  sand,  and  diatome  cases. 
In  the  genus  Nebela,  which  he  had  viewed  as  distinct  from  Difflu- 
gia, the  test  is  composed  of  discoid  plates  and  minute  rods,  ap- 
parently siliceous  and  intrinsic  to  the  structure  of  the  animal. 

To  the  genus  Nebela  probably  belong  the  species  named  by 
Ehrenberg,  Difflugia  coUaris^  D,  cancellata^  D,  carpio^  D.  bino- 
4ii^  D.  annulata^  and  D,  laxa.  Likewise  the  Difflugia  peltigeracca 
of  Carter,  most  of  the  forms  described  by  Wallich  under  the  name 
of  Difflugia  pyriformis^  var.  Hymmetrica,  and  also  the  Difflugia 
esrinaia  of  Archer.  Formerly  Prof.  L.  had  indicated  several  spe- 
cks ander  the  names  of  Nebela  ansafa,  N.  equi-calceus^  N,  sphagni^ 
K.numala^  N,  barbata^  and  N.flabellulum.  Pr.  A.  N.  S.  1874, 156. 
Moat  of  the  above-named  species  of  Ehrenberg  had  been  re- 
fenvd  by  the  same  author  to  a  group  with  the  names  of  Reticella 
ad  Allodlctya,  headed  with  a  species  named  Difflugia  asterch 
fkoru^  which,  so  far  as  could  be  judged  from  the  description  and 
f^ie,  did  not  coincide  with  the  characters  of  Nebela.  Of  the 
fonM  referred  to  Difflugia  symmetrica  by  Dr.  Wallich,  the  first 
ottdescribed  has  recently,  by  Schuize,  been  viewed  separately  from 
Hie  others  as  characteristic  of  a  new  genus  with  the  name  of 
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Quadrula  symmetrica.  The  test  of  tliis  is  composed  of  (luxdntf 
plates,  arranged  in  roirs,  like  bricks  in  a  wall.  i 

In  nil  the  species  rcferreil  to  Nebela,  which  have  been  observaj 
by  Prof.  L.,  in  all  instances  the  test  is  compressed  pyrifornii 
Wallich  remarks  in  reference  to  the  testa  of  Difflugia  symmetrica^ 
that  they  "are  sometimes  so  compressed  as  to  give  the  aperturij 
the  undulating  appearance  represented  in  Figs.  27,  29  and  SO,  ba| 
more  frequently  the  tests  are  not  compressed,  and  the  apertur* 
presents  the  ordinary  circular  or  nearly  circular  outline," 

The  species  Nebela  numata,  probably  synonymous  with  /),  coi. 
lariit,  is  an  exceedingly  abundant  form,  in  much  variety  in  our 
sphagnum  swamps,  and  illustrates  well  the  character  of  the  genua, 
and  also  exemplifies  Xhe  extraordinary  variation  in  the  structuri 
of  the  test,  which  appears  to  be  common  also  in  the  other  specie* 
of  Nebela. 

In  some  individuals  of  Nebela  numala,  the  test  is  composed  o( 
or  invested  with  comparatively  large  circular  disks  of  uniform  size, 
as  i-eprescnted  in  the  diagram  (Fig.  1).  In  other  individuals  thi 
disks  are  of  the  same  character,  but  oval  as  in  Fig.  2.     In  otbaf 


individuals  again  the  test  is  invested  with  circular  or  oval  diski 
as  in  tlie  former,  but  separated,  uniformly  scattered,  and  with  the 
intervals  filled  with  small  circular  disks  as  in  Fig.  3.  In  other  in- 
stances l.irge  circular  or  oval  disks  occupy  the  fundus  of  the  test, 
and  small  ones  extend  from  one-half  of  the  body  to  the  mouth, 
sometimes  mingled  with  a  few  of  the  larger  disks.  In  some  in- 
stances the  test  is  composed  of  minute  circular  disks  alone,  ot 
with  a  few  large  oval  or  larger  circular  ones  scattered  here  and 
there. 

Generally  the  disks  of  the  te.sts  are  sharply  defined,  closely 
placed,  ;ind  touching  at  their  contiguous  edges.  Sometimes  thej 
are  (ponded,  and  assume  in  a  certain  focus  a  more  or  less  poly 
goiiitl  outline.  Soinetinius  they  appear  to  overlap  the  edges 
Usuiilly  very  ili.stinct ;  thoy  arc  sometimes  more  or  less  indistinct 
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Th«  large  disks  in  a  certHin  focus  appear  centrally  simded,  and  - 
tiliibit  a  striking  resemblBOce  to  ordinary  blood  corpuscles. 

>'o(  uofreqiieutly  the  test  is  mainly  or  almost  entirely  composed 
of  minute  rods,  placed  in  alternating  oblique  patches,  with  a  few 
■inate  round  disks,  as  in  Fig.  4.    In  other  tests  the  disks  pre- 


Fig.  8. 


Pig.  4. 


dominate.  In  some  tests  large  and  small  disks  and  rods  are  in- 
termingled. In  other  tests  larger,  and  fusiform  rods,  probably 
diitomes,  are  mingled  with  disks,  as  in  Fig.  5. 

Between  the  structural  forms  of  the  tests  indicated,  all  sorts  of 
intermediate  forms  are  found.    Occasionally,  mingled  with   the 
more  intrinsic  elements  of  the  tests,  there  are  un- 
doubted diatome  eases,  and  rarely  distinct  and  com- 
paratively larger  particles  of  siliceous  sand. 

Prof.  L.  looked  upon  the  disks  and  rods  of  the 
testofNebela  as  intrinsic  structural  elements.  They 
appear  to  be  siliceous,  as  they  undergo  no  change  in 
heated  sulphuric  acid.  No  similar  elements  could 
be  detected  among  the  ordinary  materials  among 
which  the  animals  lived. 

Dr.  Wallich  regards  the  disks  and  rods,  of  the 
forms  he  has  called  Diffittgia  pyriformis  var.  sym- 
vielrica,  as  being  derived  through  the  metamorpho- 
sis of  diatome  cases,  through  the  combination  of 
these  with  the  basal  substance  of  the  test.  In  the 
reference  to  his  figures  27  to  3B  An.  and  Mag.  Nat, 
Hint.  18t>4,  pi.  he  says  that  they  "  represent  the  series  of  forms 
tihibiling  the  transition  from  the  ordinaiy  mineral  and  chitinoid 
elements  of  the  test  to  the  evolution  of  the  colloid  disks."  Prof. 
L.  remarked  that  notwithstanding  be  bad  examined  multitudes 
of  Nel>ela.  he  was  not  prepared  to  confirm  this  view,  though  he 
had  too  much  respect  for  Dr.  Wallich's  accuracy  of  observation 
to  doubt  its  correctness. 
The  figures  1-4  represent  ordinary  forms  of  N.  numata ;  and 
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Figure  5  the  relative  compression  of  the  test.  Figure  6  is  the 
form  described  as  N.  Jlabellulumy  which  may  be  regarded  as  an 
extremely  broad  variety  of  the  former.  Figure  7  represents  the 
relative  thickness  of  the  same  test.  Between  the  forms  referred 
to  N,  numata  and  N.  Jlabellulumy  all  sorts  of  transitional  ones 
occur.  Figures  8,  9  exhibit  two  views  of  a  narrow  form  of  i\L 
numata^  which   resembles   the  Difflugia  binodis  of  Ehrenberg. 


Fig.  6. 


Fig.  7. 


Fig.  8. 


Fig.  9. 


Figure  10  represents  an  outline  view  of  Nebela  carinatay  or  Dif- 
flugia carinata  of  Archer,  from  sphagnum  of  New  Jersey.  Fig- 
ure 11  represents  a  transverse  section.     Figure  12  Nebela  equi- 


Fig.  11. 


Fig.  18. 


Fig.  14. 


Fig.  15. 


calceusy  a  transitional  form  from 
N,  carinata.    Figure  13  a  trans- 
Fig.  10.  Fig.  12.         verse  section.    Figure  14  Nebela 

ansatay  which  looks  as  if  it  were 
derived  from  the  former  by  the  loss  of  the  horse-shoe-like  ribs. 
Figure  15,  another  form  observed,  unnamed,  in  which,  instead  of 
the  horse-slioe  of  Figure  12,  there  are  two  hook-like  processes  pro- 
jecting in  the  ulterior  of  the  test.     Figures  16, 17  outlines  of  Ne^ 
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bela  fphagni.     Figure  18  Nebela  barbata.     For  characters  of  the 
species  see  Proc.  Acad.  Nat.  Set.  1874,  166. 


Fig.  16.  Fig.  17.  Fig.  18. 

On  Certain  Trap  Bocks  from  Brazil Prof.  Persifob  Frazer, 

Jr.,  stated  that  during  a  recent  engagement  by  the  Commission 
of  Brazil  to  the  International  Exhibition,  now  being  held  here, 
to  examine  and  arrange  the  ores,  minerals,  and  rocks  of  that 
country,  a  number  of  traps  were  obtained,  of  which  thin  sections 
bad  been  submitted  to  a  preliminary  investigation. 

These  have  been  studied  without  the  aid  of  chemical  analysis, 
and  the  results,  so  far,  are  hereby  laid  before  the  Academy. 

It  is  evident  that  this  mode  of  determination  cannot  by  itself  be 
exhaustive,  but  it  is  believed  that  some  new  facts  are  hereby 
added  to  our  knowledge  of  the  igneous  rocks  of  the  globe,  and  a 
dotse  analog}'  between  certain  species  of  North  and  South  Ame- 
rica made  out.  It  was  not  possible  to  ascertain  the  localities  in 
aU  cases.     Tiie  following  is  a  partial  list : — 

No.  580. — Between  Casa  Branca  and  Rio  das  Pedras. 

No.  587. — Between  Ouro  Preto  and  Casa  Branca. 

No.  610. — From  Resaquinha. 

No.  790. — Procedencia  Morrotos. 

The  following  is  a  hasty  glance  at  their  mineral  constituents  : — 

No.  279. — Dolerite.  Labradorite,  Pyroxene,  Chlorite,  and 
Magnetite. 

No.  5S0. — Pyroxenite  rock,  with  microliths. 

No.  587 — Pyroxene  and  Biotite. 

No.  591. — Decomposed  mass,  containing  Pyroxene  and  Mag- 
netite. 

No.  610. — Chlorite,  with  concretions  of  Ferric  Hydrate. 

No.  635. — Under  230  diameters,  and  without  polarized  light, 
the  ^  flowing"  structure  is  well  shown. 

Between  crossed  Nicol's  prisms  the  lines  which  resemble  micro- 
liths exhibit  an  intricate  network  and  polarize  from  white  to 
li^t  blue.  Under  1080  diameters  the  above  lines  seem  to  be 
cormgations  or  clefls  in  the  mass,  while  a  new  set  of  minute 
Mack  and  brown  prismatic  crystals  come  into  view,  indicating  by 
tke  gradual  curve  in  the  line  of  their  direction  also  a  ^^flow 
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structure."    Chrj'solite  (Olivine)  and  Mica  appear  to  be  present 
in  this  specimen. 

No.  666. — Labradorite  rock,  with  bundles  of  microliths.  Con* 
taining  also  pyroxene  and  magnetite. 

No.  684. — With  an  enlargement  of  350  diameters  and  between 
NicoPs  prisms  this  specimen  exhibits  Labradorite  and  Pyroxene 
(one  beautiful  main  section  of  the  latter).  The  blades  of  labnk 
dorite  are  smaller  and  the  pyroxene  less  distributed  through  the 
mass  than  in  No.  706. 

Another  mineral  not  certainly  determined  polarizes  from  greea 
to  black. 

No.  692. — Pyroxene  in  a  vitreous  paste,  containing  Chlorite. 

No.  706. — With  a  magnifying  power  of  230  diameters  this 
section  exhibits  a  mass  of  brown  and  reddish-brown  fragments  of 
irregular  shape. 

The  cross  fractures  are  numerous  and  irregular.  Various  an- 
gles of  fracture  were  found  to  give  84^  47',  78°  51',  73^  20',  53«> 
59',  and  88°  28',  but  the  micro-goniometer  employed  could  not 
be  relied  on  for  angles  of  less  than  1°. 

The  latter  of  these  measurements  is  sufficiently  near  the  pris- 
matic angle  of  Augite  (i,  e.Sl^  5'),  to  suggest  the  presence  of  that 
mineral. 

Many  slabs  of  Labradorite  are  associated  with  it,  each  of  which 
is  readily  detected  by  its  characteristic  mode  of  twinning. 

Black  masses  of  Magnetite  are  strewn  through  the  field  of 
view,  and  some  rod-like  Apatite. 

Under  350  diameters  more  crystals  of  Apatite  appear. 

With  one  prism,  isolated  spots  of  the  mineral  first  described 
show  feeble  dichroism.     Dolerite. 

No.  769. — Decomposed  Pyroxene,  with  Magnetite  and  Labra- 
dorite. The  specimen  shows  signs  of  the  passage  of  Dolerite  into 
a  rock  more  nearly  resembling  Diabase  from  the  presence  of  a 
chloritic  material  (perhaps  the  ^^Diabantite"  of  Hawes),  and  its 
generally  decomposed  appearance. 

No.  786. — Under  1080  diameters  Chlorite  and  Pyroxene  are 
visible,  together  with  a  white,  pasty  glass. 

No.  790. — Feldspar,  Olivine,  Magnetite,  and  Apatite. 

No.  796. — Dolerite,  Consists  of  Pyroxene,  Magnetite,  Labra- 
dorite, and  large  numbers  of  Apatite  crystals. 

(The  sections  of  the  Magnetite  and  of  the  Apatite  crystals  are 
very  fine.) 

Feeble  dichroism  is  observed  in  spots  on  the  Pyroxene.  No 
Mica  visible. 

No.  795. — Pyroxene,  Magnetite,  Labradorite,  and  a  large  num- 
ber of  Apatite  crystals. 

X.  Magnetite,  Chrysolite,  Labradorite,  and  some  Pyroxene. 

a\  Labradorite,  Pyroxene,  Magnetite,  and  Apatite.    Dolerite. 
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Thin  sections  of  these  rocks  and  also  those  of  similar  character 
from  Pennsylvania  were  projected  on  the  screen  in  polarized  light 
sod  compared. 

Harvey  Fisher,  Geo.  A.  Wright,  A.  C.  Lambdin,  M.D.,  John 
Rassel,  J.  C.  Martindale,  and  A.  E.  Brown  were  elected  members. 
The  following  papers  were  ordered  to  be  published : — 
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ON  CERTAIN  MEXICAN  METEORITES. 
BT  MARIANO  BAROENA. 

At  the  last  meeting  of  the  Academy,  Prof.  Smith  having  spoken 
of  an  aerolite  from  Chihuahua,  I  have  thought  proper  to  relate 
some  facts  about  other  Mexican  meteorites. 

Certainly,  my  country  is  most  abundantly  provided  with  these 
meteoric  masses ;  to  tlie  present  time  they  have  been  found  in 
the  States  of  Chihuahua,  Sonora,  Sinaloa,  Nuevo-Leon,  Coahuila, 
Zacatecas,  Durango,  San  Luis  Potosi,  Mexico,  and  Oaxaca. 

The  most  notable  masses  which  have  been  discovered  in  Chi- 
huahua are  found  in  the  "  Concepcion  hacienda,"  and  in  a  place 
called  "  Chupaderos."  I  have  seen  two  pictures  of  one  of  the 
meteorites  of  the  former  place,  and,  according  to  the  explicatory 
scale  which  the  drawing  had,  I  could  judge  that  it  was  of  great 
dimensions ;  its  form,  like  that  of  all  the  meteorites  of  Mexico, 
tends  to  that  of  a  prism  of  curved  faces,  and  presenting  various 
iiTegularities.  They  have  assured  me  that  the  mass  which  is 
found  in  Chupaderos  is  of  greater  dimensions  than  the  one  I  have 
mentioned. 

Other  meteoric  irons  of  various  dimensions  are  found  in  the 
vicinity  of  the  ''  Presidio  del  Principe,"  in  the  same  State  of  Chi- 
huahua. The  National  Museum  of  Mexico  possesses  various 
facts  about  these  masses,  and  probably  will  get  some  of  the 
latter,  as  the  inhabitants  of  that  State  have  promised  to  send 
some  of  them. 

The  Mexican  Societ3'  of  Natural  History  of  the  City  of  Mexico 
received  last  year  a  picture  and  some  small  fragments  of  an 
enormous  meteoric  mass  lately  discovered  in  the  State  of  Sinaloa. 
Although  I  do  not  remember  at  present  its  exact  dimensions, 
still  I  can  assure  the  Academy  that  its  length  was  more  than 
twelve  feet.  I  have  commenced  to  analyze  that  meteorite,  and  I 
will  conclude  the  work  on  my  return  to  Mexico.  Like  those  to 
which  I  have  referred,  it  belongs  to  the  class  of  the  Siderites  of 
Mr.  Daubrde — as  it  is  composed  essentially  of  iron  and  nickel.  It 
is  of  a  silver-white  and  grayish  color. 

The   aerolites   of   Nuevo-Leon   and   Coahuila  were   found   in 
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-Santa  Rosa"  and  in  the"Polosi."    The  facts  we  have  regard- 
ing tbem  are  few  and  insignificant. 

From  Zacatecas  they  have  taken  to  Europe  various  samples  of 
meteoric  irons;  one  of  them  was  analyzed  by  Clark,  and  had  the 
following  composition : — 

Iron        . 86.09 

Nickel 9.96 

Chromium 0.67 

Snlphur 0.84 

Ma^eaia 0.19 

97.75 

Baron  Humboldt  and  other  persons  have  also  carried  to  Europe 
some  samples  of  meteorites  from  Durango.  The  analysis  made 
bv  Mr.  Damour  of  the  aerolite  of  the  Mezquital  is  known ;  the 
composition  is  the  following : — 

Iron 93.88 

N'ickel 5.89 

Cobalt 0.89 

Phosphorus 0.23 

99.89 

In  the  National  Museum  of  the  City  of  Mexico  exists  another 
meteoric  mass,  which  came  from  the  "  Cascaria"  hacienda  in  the 
State  of  Durango.  It  is  composed  in  great  part  of  iron,  and,  on 
attacking  its  surface  with  acid,  the  figures  of  Widmastaeten  appear 
very  clearly — the  dominant  form  of  these  figures  being  quadri- 
lateral. 

In  the  State  of  San  Luis  Potosi  two  aerolites  of  large  dimen- 
sions were  found.  One  of  them,  called  "Meteorito  de  la  Descu- 
bridora,"  was  sent  four  3'ears  ago  to  the  Mexican  Society  of 
Geography  and  Statistics  of  the  City  of  Mexico,  by  Messrs. 
Cabrera  and  Yrizar  of  the  City  of  San  Luis  Potosi.  This  mass, 
which  weighed  576  kilogrammes,  was  divided  in  several  pieces  for 
the  purpose  of  making  some  investigations  as  to  its  structure. 
The  form  of  the  meteorite  was  also  prismatic ;  it  resembled  that 
of  a  p3*ramid  with  a  triangular  base ;  the  drawing  taken  with  a 
photographic  apparatus  presented  in  its  outline  several  lines  well 
determined,  which  formed  triangular  and  quadrilateral  figures 
very  similar  to  those  produced  by  hydrochloric  acid  upon  the 
polished  surface  of  the  same  mass.     The  color  of  the  aerolite  is 
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grayish-white,  and  its  texture  is  notably  crystalline.    Its  specific 
weight  is  7.38.     It  is  composed  of 

Iron 89.51 

Nickel 8.05 

Cobalt 1.04 

Sulphur 0.45 

Chromium .      trace 

Loss 0.05 

100.00 

« 

the  resistance  of  that  iron  to  rupture  by  compression  is  38 
kilogrammes  to  the  square  millimetre;  the  resistance  to  the  rupture 
by  extension  is  40  kilogrammes,  being  the  section  of  the  metallic 
thread  of  a  square  millimetre.  The  coefficient  of  lineal  dilatation 
between  0^  and  100°  is  0.0000701. 

The  analysis  of  the  meteorite  in  question  was  made  by  the 
Mexican  chemist,  Don  Patricio  Murphy ;  the  other  studies  were 
made  by  a  commission,  of  which  I  had  the  honor  of  being  a 
member. 

My  learned  friend,  Prof.  James  D.  Dana,  of  New  Haven,  pos- 
sesses a  fragment  of  this  meteorite,  which  I  sent  to  him,  and  in 
which  the  figures  of  Widmasstaeten  are  perfectly  formed.  The 
meteoric  iron  of  the  "  Descubridora"  is  also  very  notable  for  the 
many  cavities  which  it  has  in  its  interior,  and  which  are  occupied 
by  the  troilite  or  proto-sulphide  of  iron.  It  presents  itself  under 
the  form  of  a  crystalline  powder  of  a  bronze-yellowish  color. 

Another  meteorite  from  the  State  of  Zacatecas,  which  was  found 
in  the  vicinity  of  "  Charcas"  was  taken  to  the  Museum  of  Paris 
by  the  French  army.  Its  form  is  like  that  of  a  triangular  pyra- 
mid.   Its  analysis  was  made  by  Prof.  Mennier,  and  is  as  follows: — 

Iron 93.01 

Nickel 4.33 

Insolnblo  matter  in  acids 0.70 

98.03 

In  the  State  of  Mexico  have  been  found  several  meteorites 
called  "Ocotitlan,"  "Toluca,"  "  Yxtlahuaca,"  and  Xiquipilco." 
The  first  three  were  taken  to  Europe  :  the  ^^  Ocotitlan"  was  studied 
by  Psofs.  Burkart  and  Bergeman,  who,  on  analysis,  found  the  fol- 
lowing composition : — 
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Iron 85.49 

Kickel 8.17 

Cobalt .  0.56 

Insoluble  matter  in  acids  comprising  Schreibersite,  Gra- 
phite, etc .        .        .  5.00 

09.12 

In  Xiquipilco  the  meteoric  irons  are  very  abundant,  and  all 
proceeii  probably  from  a  great  mass  which  was  broken  into  pieces, 
i  sample  from  that  locality  analyzed  by  Mr.  Pugh  had  the  fol- 
lowing composition : — 

Iron 90.43 

Nickel 7.62 

Cobalt 0.72 

Pbosphoms 0.15 

Sulphur 0.03 

Copper  and  tin 0.03 

Schreibersite 0.56 

Graphite 0.84 

99.88 

The  specimens  of  a  meteoric  iron  from  Xiquipilco  are  very  re- 
markable for  their  crystalline  structure.  Schreibersite  is  found 
under  the  form  of  white  and  flexible  laminse  determining  octahe- 
dral cleavages.  In  the  same  collection  which  the  Mexican  Society 
of  Natural  History  of  the  City  of  Mexico  sent  to  the  Interna- 
tional Exi)osition,  is  found  a  sample  of  iron  from  Xiquipilco,  in 
wbich  I  discovered  a  part  of  a  regular  octahedron,  raising  the 
laminie  of  the  Schreibersite,  which  are  located  in  perfect  regu- 
larity on  the  specimen. 

The  National  Museum  of  the  City  of  Mexico  sent  also  to  the 
Exhibition  a  sample  of  meteoric  iron  from  the  same  locality ;  in  it 
is  observed  an  oxidized  layer  which  presents  several  green  spots 
produced  by  the  compounds  of  nickel  which  it  contains.  That 
layer  to  which  I  refer  is  characteristic  of  the  iron  from  Xiqui- 
pilco. 

In  the  State  of  Oaxaca  have  been  found  two  very  remarkable 
meteoric  masses,  which  are  distinguished  by  the  names  of  ^^  Mixteca 
Iron"  and  ^  Yanhuitlan  Iron." 

The  first  was  studied  by  Profs.  Burkart  and  Bergeman ;  its 
composition  is  the  following : — 
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Iron 86.857 

Nickel 9.917 

Cobalt 0.745 

Phosphorus ^-07^0.524  carbon  and  iron. 

T^^^j;       •..':;  '..       •  •         nnfj  /  ^.058  phOSphOHlS. 

Insoluble  residue  in  the  acids    .        .      0.975  j  ^ ^^^  I  ^^^^  ^.^^^^ 

99.117  ^  1 0.265  iron. 

The  meteorite  "  Yanhuitlan"  is  found  at  present  in  the  National 
Museum  of  the  City  of  Mexico.  It  was  found  in  the  vicinity  of 
Yanhuitlan,  b^'  some  countrymen  when  they  were  tilling  the  soil,  at 
the  foot  of  a  hill  called  Deque-Yucumino.   Its  weight  is  916  pounds. 

The  figure  of  this  mass  is  very  interesting,  as  it  approaches 
remarkably  to  that  of  a  tetrahedron.  Its  color  is  grayish-white. 
Its  specific  weight  is  7.824,  and  its  composition,  discovered  by  the 
celebrated  Mexican  chemist,  Don  Leopoldo  Rio  de  la  Loza,  is  the 
following : — 

Iron 96.58182 

Nickel 1.88200 

Volatile  substances 0.36210 

Silicious  sands 0.00560 

Carbon 0.00018 

Lime 0.60815 

Alumina 0.61015 

100.000 

There  are  other  facts  about  several  meteorites  from  Mexico,  but 
the  places  where  the  latter  are  found  are  not  well  determined. 

That  peculiar  property,  ditlicult  of  explanation,  which  the  Mexi- 
can soil  has  in  attracting  the  meteoric  irons,  is  even  noticed  at 
present;  numerous  are  the  shooting  stars  which  cross  the  atmos- 
phere of  that  republic,  and  more  especially  in  the  months  of 
August  and  November.  This  phenomenon,  which  is  also  observed 
in  other  parts  of  the  world,  I  have  seen  on  various  occasions  in 
my  country.  Lately  one  of  those  shooting  stars  came  against  a 
summer-house  in  the  State  of  Puebla,  causing  much  damage  to 
the  occupants. 

The  studies  which  may  be  made  beforehand  of  the  physical 
characters  and  the  chemical  composition  of  the  meteorites  of 
Mexico,  will  group  the  latter  in  series,  and  will  refer  many  of  them, 
perhaps,  to  tlie  same  origin,  as  it  is  the  case  with  the  "  Xiquipilco" 
meteorite,  wliich,  by  its  crystalline  structure  and  other  properties, 
may  be  thought  to  proceed  from  the  same  mass. 
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01  THE  OCCUBBEHCE  OF  HELIX  TSBBE8TBI8,  CHEMHITZ, 

nr  NORTE  AMERICA. 

BY  WM.  Q.  MAZYOK. 

In  July,  1875, 1  accidentally  discovered  a  number  of  dead  shells 
of  Helix  terrestris,  Chemnitz,  in  St.  Peter's  (Episcopal)  chureh- 
Tsrd,  Logan  Street,  Charleston,  S.  C,  but,  notwithstanding  a 
most  diligent  search,  no  living  examples  of  the  species  could  be 
found  at  that  time,  owing  probably  to  the  prevalence  of  an  almost 
Doprecedented  drought. 

In  September,  I  was,  however,  fortunate  enough  to  secure  two 
living  specimens;  which  were  sent  to  my  friend  Mr.  W.  G.  Binne}' 
for  examination,  who  kindly  furnishes  the  fdUowing  description  of 
the  jaw  and  figures  of  the  lingual  dentition : — 


^ 


"Jaw  slightly  arcuate,  low,  wide;  ends  blunt,  slightly  acumi- 
nate; anterior  surface  with  over  14  broad,  crowded,  flat  ribs, 
slightly  denticulating  either  margin." 

Von  Martens  (Albers'  Ileliceen,  p.  116)  places  the  species  in 
the  sub-genus  Turricula,  Beck,  giving  as  the  habitat,  "Italy  and 
Southern  France."  I  have  never  heard  of  its  occurrence  elsewhere 
until  its  discovery  in  Charleston,  where  it  exists,  as  far  as  I  can 
ascertain,  only  in  St  Peter's  churchyard,  accompanied  by  Helix 
a,-j>f»r.<a,  Miiller,  H,  Ilopefonensis^  Shuttlw.,  Zonites  minuscuhiH^ 
Binney,  Pupa  marginata^  Say,  and  Stenogyra  decollata^  Linnaeus, 
which  latter  is  exceedingly  abundant  throughout  the  city. 

St.  Peter's  Church  was  burnt  in  the  great  fire  of  December  12, 
ISt^l,  at  which  time  the  greater  portion  of  the  shrubbery  of  the 
graveyard  was  also  destroyed.  The  ruins  of  the  building  were 
removed  about  two  years  ago,  and,  the  shrubbery  not  having  been 
renewed,  there  is  but  little  shade,  a  circumstance  which  has,  doubt- 
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less,  greatly  retarded  the  propagation  of  the  species  which  has 
probably  existed  in  small  numbers  for  several  years  in  this  very 
restricted  locality. 

I  am  indebted  to  Mr.  Thomas  Bland  for  the  determination  of 
the  specific  name. 

Specimens  of  the  dead  shells  have  been  deposited  in  the  Museum    ^ 
of  Comparative   Zo5logy,  Cambridge,  Mass.,  in  the  cabinets  of 
Mr.  W.  G.  Binuey  and  Mr.  Thos.  Bland,  and  may  be  seen  in  my 
own  collection. 


^ 
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fOVlTH  COHTEIBUnOV  TO  THE  HI8T0BT  OF  THE  EXISTIKe  CETACEA. 

BT  S.  D.  COPE. 
fnapu  griMVl*  Carier.     PI.  III. 

A  specimen  apparent  1}^  belonging  to  this  species  was  taken  by 
the  United  States  Commission  of  Fisheries  off  the  coast  of  Mas- 
lacbusetts.  Its  appearance  may  be  learned  from  the  accompany- 
log  plate,  which  is  copied  from  a  drawing  made  on  the  spot  by 
the  artist  of  the  Commission.  Its  length  is  five  feet  five  inches ; 
the  length  of  the  pectoral  fin,  measured  along  its  median  line,  is 
Dine  inches. 

ftoUotphaliu  brMhyptanu.  sp.  dot. 

Glvbu€phalu$f  sp.   noY.,  Cope,  Proceedings  Academy  Philadelphia, 
1S66,  p.  8. 

A  female  of  this  genus  was  taken  by  fishermen,  in  February  of 
the  present  year,  on  the  east  coast  of  Delaware  Bay,  at  the  mouth 
of  .Maarice  River,  and  was  sent  to  this  city,  where  it  fell  under 
mr  observation.  Its  uninjured  condition  offered  an  opportunity 
of  making  a  descrli^tion  of  its  external  proportions  and  appear- 
tcce.  This  had  been  a  desideratum,  since  the  examination  of  a 
cranium  several  years  ago  had  led  me  to  suspect  that  the  black- 
fish  of  the  middle  and  southern  Atlantic  coasts  of  the  United 
States  is  a  different  species  from  the  Olobicephalus  melas  of  the 
Dorthern  coasts  of  both  continents. 

Tlie  measurements  of  this  specimen  are  as  follows : — 

Feer.       In. 

Total  length,  measured  along  the  side  .12        6.5 

Lt-Dj^h  to  base  of  dorsal  fin 87 

Length  of  base  of  dorsal  fin 24 

Elf  vation  of  the  dorsal  fin 9 

Length  of  the  pectoral  fin 25.5 

Greatest  width  of  pectoral  fin 7 

Width  of  thorax  between  pectoral  fins         ....  18 

Dfpth  at  middle  of  dorsal  fin 85 

Length  from  vent  to  end  of  tail  (on  convexity)  ...  52 
Depth  of  caudal  peduncle  half  way  between  anus  and  end 

oftail 23 

Expanse  of  flakes 43 

The  color  U  a  uniform  black,  without  any  markings  whatever. 
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The  profile  of  the  head  has  the  protuherant  convexity  of  the 
other  Olobicephali^  with  a  very  narrow  projecting  lip.  The  gene- 
ral  form  of  the  body  is  elongate,  more  so  than  in  the  G.  melas; 
and  the  dorsal  fin  has  a  more  anterior  position.  Instead  of 
standing  near  the  middle  of  the  length,  it  rises  at  the  end  of  the 
anterior  fourth  of  the  length.  Its  base  is  unusually  long,  and  its 
elevation  not  great.  Its  superior  border  is  convex,  and  the  apex 
decurved  behind  so  as  to  be  slightly  descending.  The  posterior 
or  caudal  part  of  the  body  is  much  compressed,  and  maintains  its 
depth  with  a  very  gradual  diminution  until  near  the  flukes,  where 
it  contracts  more  rapidly.  The  blow-hole  is  situated  at  a  point 
less  than  half  way  between  the  points  opposite  the  eye  and  front 
base  of  pectoral  fin ;  it  forms  a  fissure,  which  presents  a  shallow 
concavity  forwards.*  The  anterior  base  of  the  pectoral  fin  is 
situated  at  the  anterior  third  of  the  distance  between  the  blow- 
hole and  the^  front  border  of  the  dorsal  fin.  It  is  characterized  by 
its  relatively  small  size,  and  ofiers  one  of  the  distinguishing 
features  of  the  s{>ecies.  It  enters  the  total  length  six  times,  while 
in  the  O.  melas^  according  to  Van  Beneden,  it  enters  the  total  4.5 
times  in  a  fully  grown  foetus,  and  the  length  increases  with  age, 
according  to  Flower,  so  that  its  proper  length  would  be  about 
one-fourth  of  the  total.  This  measurement  nearly  agrees  with 
that  given  by  Dr.  Jackson,  as  obtained  by  him  from  a  specimen 
from  the  New  England  coast,  which  I  suppose  to  belong  to  the 
G.  melas.  In  a  specimen  taken  by  tlie  U.  S.  Fish  Commission, 
the  length  of  the  pectoral  fin  is  nearly  as  in  the  G.  brachypterus. 
This  probably  represents  the  G.  intennedius,  HarL,  and  has  a 
white  abdominal  baud,  and  light  gular  areas. 

The  teeth  in  the  specimen  from  Maurice  River  are  small,  and 
number  five  in  the  upper  jaw  and  six  in  the  lower.  There  is  a 
mammary  fissure  on  one  side  of  the  vulva,  and  a  fissure  with  an 
additional  fold  on  the  other  side. 

The  skeleton  of  this  specimen  presents  several  interesting  char- 
acteristics. The  cranium  differs  from  that  of  G.  melas  in  the  ante- 
rior lateral  expansion  of  the  premaxillary  bones,  so  that  they 
entirely  conceal  the  maxillaries  when  viewed  from  above.  This 
character  is  not  seen  in  numerous  specimens  of  the  G.  melas  from 
Cape  Cod.  The  front  teeth  are  less  firmly  implanted  in  alveoli 
than  those  of  the  G,  melas;  thus  on  one  side  of  the  maxillary 
bone,  four  alveoli  are  filled  with   osseous  deposit;  and  on  the 
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Ill  pnrt  of  the  spine,  which  represenls 


prominence  of  the  prosin 
the  acromion. 

The  crnnium  which  I  formerly  rtcscribei)  (Proceedings  Academy 
Pbilada.,  1866,  p.  8)  is  that  of  an  adnit  of  full  size.     I  remarked 


Fig.  2. 


at  that  time  that  it  differed  from  the  crania  of  the  O.  mdaa  from  , 
the  European  and  New  England  coasts  in  the  greater  width  of 
the  premaxillary  bones,  which  extend  to  the  lateral  bordera  of 
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tb«  bau]  tvD-flflbs  of  the  DDKziUaries ;  Rnd  also  in  tbe  small 
Bumber  of  maxillary  teeth,  there  being  only  five  alveoli  in  the 
apper  jaw.    Tbe  existence  of  tbe  same  number  of  teeth  in  {be 


•j'Kimeii  non-  descrUwd  proves  that  this  small  number  in  tlie 
kbit  is  not  due  to  shedding,  or  connected  with  age,  and  it  is 
:-fi}tably  a  constant  character  of  this  species.    In  tbe  0.  melaa 
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there  are  ten  teeth  in  the  maxillar}^  bone,  as  I  have  observed  on^ 
numerous  specimens  from  the  New  England  coast. 

In  review,  the  Globicephalus  brachypierus  is  characterized  by 
the  short  pectoral  fins,  the  few  teeth,  the  wide  premaxillary  bones, 
and  the  absence  of  white  band  along  the  median  line  of  the  lower' 
surfaces.  The  anterior  position  of  the  dorsal  fin  is  also  probably 
characteristic.  In  the  two  characters  first  enumerated,  it  ap* 
proaches  the  genus  Orampus  more  nearly  than  does  an}'  other 
well-known  Globicephalus. 

The  cuts  represent  the  profile  and  superior  and  inferior  surfaces 
of  the  skull  of  the  larger  individual  above  mentioned. 
Phooaena  lineata,  ep.  no  v.  ) 

This  new  porpoise  is  represented  b}*"  a  single  specimen,  which  | 
was  taken  in  the  harbor  of  New  York  not  many  months  ago,  andt 
sent  to  the  Smithsonian  Institution,  where  the  skeleton  is  now 
preserved.  Under  direction  of  Professor  Baird,  a  plaster  cast  of 
the  animal  was  made  and  colored  directly  from  the  specimen,  with- 
the  excellent  result  of  offering  a  means  of  stud}'  more  reliable  than 
the  dried  skin,  where  the  form  is  likely  to  be  distorted  from  variooa 
causes,  and  the  color  changed  by  the  action  of  the  oil.  A  large 
number  of  skeletons  and  two  plaster  casts  of  the  common  por- 
poise of  our  coast  (Phocaena  brachycium)  having  also  been  pre- 
pared under  the  direction  of  Prof.  Baird,  ample  means  for  the 
comparison  of  the  two  species  exist.  The  Smithsonian  collection 
embraces  also  two  crania  of  the  P.  communis  from  the  Norwegian 
coast,  and  two  of  the  P.  vomeriiia^  Gill,  from  Puget  Sound, 
Washington  Territory. 

A  comparison  of  these  crania  develops  the  following  distinctive 
characters  of  three  species.  I  may  premise  that  a  second  cranium 
in  the  Smithsonian  collection,  and  one  in  the  museum  of  the 
Philadelphia  Academy,  agree  in  characters  with  that  of  the  /*. 
lineata. 

Phoccena  communing  Brookes  (Nos.  3507-8). 

Vomer  not  at  all  or  very  little  exposed  behind  posterior  border 
of  palatine  bones,  which  are  not  separated  from  the  pterygoids  by 
deep  entrant  notches. 

Phoccena  brarhyrhun^  Cope  (P.  amcricnjia^  Agass.,  fide  Verrill ;  not  de- 
scribed), Proceed.  Acad.  Philada.,  1805,  p.  279. 

Vomer  with  a  narrow  transverse  protuberance  behind  the  pala- 
tines, which  are  separated  from  the  pterygoids  by  a  deep  notch. 
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PUeaML  UneatOy  Cope,  sp.  nov. 

Vomer  witb  an  extensive  development  behind  the  posterior 
Dirgin  of  the  palatine  bones,  forming  an  inverted  table;  the 
pterrgo- vomerine  outline  forming  an  M. 

The  skull  of  the  P.  vomerina^  Gill,  differs  in  no  appreciable 
degree  from  that  of  P.  brachycium^  and  it  remains  to  ascertain  in 
what  respect  other  parts  of  its  structure  present  distinctive  cha- 
rtcters. 

The  Phocxna  lineata  presents  various  features  which  distinguish 
it  from  the  P.  brachycium.  The  body  is  relatively  larger  and 
longer,  the  length  of  the  cranium  entering  the  total  six  times ; 
while  that  of  P.  brachycium  is  only  one-fifth  the  total  length. 
Tbe  iKise  of  the  pectoral  fin  is  situated  more  than  half  way  be- 
tween the  end  of  the  muzzle  and  the  line  of  the  anterior  base  of 
the  dorsal  fin.  The  dorsal  region  and  border  of  the  dorsal  fin  are 
eotirely  smooth,  in  the  cast  as  in  life,  according  to  my  friend,  G. 
Brown  Goode,  of  the  U.  S.  Fish  Commission,  who  examined  the 
skin.  There  are  twenty-four  teeth  of  the  typical  form  in  each 
ramus  of  the  mandible. 

The  color  of  this  porpoise  is  quite  characteristic.  The  upper 
surface  to  the  middle  line  of  each  side  is  black.  This  color  is 
bounded  below  from  a  point  behind  and  below  the  eye  to  a  foot  in 
front  of  the  end  of  the  tail  by  a  rosy-brown.  The  lower  surfaces 
ire  whitish.  The  pectoral  fin  is  black,  the  color  being  isolated 
from  the  black  of  the  sides  by  the  white  and  rosy  colors  described. 
Its  black  color  is  continued  forwards  and  upwards  as  a  narrow 
IttDd  to  a  point  about  three  inches  below  the  eye. 

In  the  following  measurements  some  comparisons  are  made  with 
the  P.  brachycium, 

InehM  Inehen. 

P.  hrachf/cium.    P.  lintata. 

Total  length 47                68 

Lengih  of  skull 9.3              11 

L<'ngth  to  ba.se  of  dorsal  fin 21                 30 

Lensrih  to  posterior  base  pectoral     ....  12                17 

WiJtb  of  skull  at  notch 3 

Wi.itb  of  skull  alx)ve  orbits 5.6 

ElfTat ion  of  cranium 5 

Length  of  head  to  below  blow -hole          ...  6 

l/'iigih  of  head  to  eye  (inclusive)    ....  7.6 

LfTigth  of  posterior  edge  of  pectoral  fin  .        .        .  6.6 

Bf  Tation  of  dorsal  fin 4 
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In  further  comparison  with  the  P.  brachycium  I  may  add,  that 
the  casts  preserved  in  the  Smithsonian  collection  show  that  the 
colors  of  that  species  are  widely  different  from  those  of  P.  lineata. 
They  are  black  above,  and  the  belly  has  a  narrow  yellow  longitudi- 
nal hand,  which  fades  into  a  lead-color  on  the  sides  which  com- 
mences at  the  axilla,  and  is  marked  with  numerous  brown  spots. 
The  sides  of  the  throat  are  black,  and  this  color  continues  poste* 
riorly  and  involves  the  entire  pectoral  fin  and  parts  immediately 
above  it  on  the  side.  This  specimen  with  numerous  crania  is 
from  Eastport,  Maine. 

This,  or  a  nearly  allied  species,  is  stated  by  F.  Cuvier  (Cetacea, 
p.  171)  to  be  found  on  the  European  coast.    The  relative  length  j 
of  the  head  to  the  body  is  as  in  Phocsena  linecUa^  and  his  fig.  1,  i 
pi.  xii.,  represents  a  coloration  nearly  similar  to  the  individual  ? 
from  New  York  Harbor.    He  does  not  distinguish  it  from  the  P. 
communia^  although  it  differs  entirely  from  the  descriptions  of  that 
species. 

LagenorhTnehni  peripieillatni,  ip.  nov. 

This  species  is  represented  in  the  collections  of  the  Smithsonian 
Institution  by  numerous  crania,  some  skeletons  and  a  colored 
cast  of  the  natural  size,  taken  by  the  United  States  Commission 
of  Fisheries,  near  Portland,  Maine.  Professor  Baird,  Chief  of  the 
Commission,  states,  that  it  is  an  abundant  cetacean,  and  the  fact 
that  it  has  been  hitherto  unrecorded  is  doubtless  due  to  the 
absence  of  facilities  for  obtaining  these  creatures,  within  reach  of 
naturalists. 

The  species  belongs  to  the  Delphinidse  without  palatal  grooves 
{Lagenorhynchus^  G^ray),  and  to  the  section  with  flat  muzzle  of 
the  cranium,  and  short  beak  of  the  integuments  of  the  head. 

The  muzzle  is  longer  than  the  brain  case,  measured  internally, 
and  a  little  longer  than  the  cranium  posterior  to  the  maxillary 
notch.  The  occiput  is  convex,  and  the  basal  premaxillary  triangle 
is  an  oblique  plane  a  little  elevated  above  the  maxillaries  at  the 
sides.  The  anterior  part  of  the  triangle  is  rugose,  and  extends  to 
the  end  of  the  basal  fifth  of  the  muzzle,  measuring  from  the  notch. 
In  this  portion  the  muzzle  is  flat  with  slightly  recurved  edges ;  in 
the  remaining  part,  the  section  is  depressed  roof-shaped.  Teeth 
^g  acute,  curved,  directed  outwards,  and  of  medium  size.  The 
palate  between  the  pterygoid  bones  is  concave.  The  last  tooth 
reaches  to  within  an  inch  of  the  fundus  of  maxillary  notch,  and  at 


1876.]  NATURAL  80ISN0E8  OF  PHILADELPHIA.  137 

that  point  the  sides  of  the  palate  slope  obliquely  upwards  and 
ootwards. .  The  measuremeDts  of  the  cranium  are  as  follows : — 

Inchet.      LIdm. 

ToUl  length 16 

Length  of  brain  case  (internal) 4  6 

Length  of  muzzle  to  notch 8  9 

Length  to  blow-bole 11 

Width  of  muzzle  at  notch 4  6 

Width  of  cranium  above  orbits 8  2 

Width  of  muzzle  at  distal  fourth 2  3 

Length  of  a  tooth  beyond  alyeolus 5 

The  general  outline  of  this  species  is  fusiform.  The  beak  is 
well  marked,  and  separated  from  the  front  by  a  groove.  The 
front  does  not  rise  abruptly,  but  slopes  gently  backwards  in  con- 
tinuation of  the  dorsal  line.  The  dorsal  fin  is  higher  than  long, 
ind  its  apex  is  not  decurved.  The  caudal  peduncle  is  compressed 
tod  descends  rather  abruptly  to  the  flukes.  The  typical  specimen 
is  alx>ut  six  feet  in  length. 

The  dorsal  region  is  black  to  a  line  which  begins  in  front  of 
the  eye,  extends  along  the  sides  above  their  middle,  and  descend- 
ing includes  the  entire  caudal  fluke.  From  the  latter  it  sends 
forwards  a  narrow  horizontal  bar  to  a  point  half  way  to  the 
dorsal  fin,  and  which  does  not  reach  the  abdomen.  In  front  the 
black  includes  the  entire  upper  lip,  and  sends  posteriorly  a  short 
bar  which  includes  the  eye.  The  edge  of  the  lower  lip  and  the 
pectoral  fin,  with  a  line  from  the  latter  nearly  to  the  former,  are 
tlso  black.  The  sides  are  a  lead  color  as  far  as  a  line  which 
leaves  the  lower-lip  border  at  the  middle,  extends  above  the 
pectoral  fin,  descending  by  a  Z-shaped  border  below  the  posterior 
edge  of  the  dorsal  fin,  and  extends  to  the  black  longitudinal  bar 
of  the  caudal  i)edunclc.     Below  this  the  surface  is  white. 

The  t^'pical  specimen  is  six  feet  in  length. 

This  dolphin  is,  according  to  the  descriptions,  allied  to  the  L, 
acutus  of  Gray  (Z).  eschrichlii^  Schleg.),  especially  in  the  charac- 
ters of  the  cranium.  The  descriptions  of  the  coloration  of  tliat 
species  are  quite  difierent  from  that  of  the  L.  perspicillalus,  A 
figure  given  by  M.  Poelmau  (Bulletin  Acad.  Royal  Belgique, 
xvii.  p.  608)  represents  the  black  longitudinal  band  of  the 
caudal  pe<l uncle  of  L.  pe.rspicillatus  to  be  extended  forwards  so 
as  to  unite  with  the  black  of  the  dorsal  region  on  the  side,  thus 
inclosing  above  it  a  longitudinal  white  and  pink  area.  The  black 
10 
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of  the  upper  surfaces  also  involves  the  eye,  which  is,  therefore, 
not  surrounded  by  the  spectacle-like  mark  of  the  2/.  perspicilltUus, 
Other  material  differences  in  the  coloration  are  also  apparent. 
The  colors  of  the  L.  leucopleurus  are  more  like  those  of  the  pre- 
sent animal ;  but  here  also  the  black  line  of  the  side  extends  far 
forwards,  and  there  is  a  short  black  line  through  the  eye  instead 
of  the  spectacle-like  figure.  The  measurements  of  the  skull  differ 
from  those  of  this  8i)ecies,  and  agree  with  those  of  the  L.  aculuSj 
as  given  by  Dr.  Gray.  (See  Annals  and  Magaz.  Nat.  Hist.,  1864, 
133,  pi.  3.) 

Lagenorhynehiu  gnbernator,  ip.  nov.    PI.  IV. 

This  delphinoid  was  taken  by  the  U.  S.  Fish  Commission  at 
near  the  same  locality  as  the  last.  Two  plaster  casts  were  made 
and  colored  from  the  fresh  specimens.  These  display  differences 
from  those  of  the  L.  perspicillatus,  which  are  doubtless  specific, 
although  the  two  are  nearly  allied. 

The  typical  specimens  are  about  half  the  bulk  of  tliose  of  L. 
perspicillatuSj  measuring  forty-seven  inches  in  length.  The 
muzzle  is  neither  elongate  nor  very  short,  and  is  well  marked  off 
from  the  front,  which  rises  more  abruptly  and  is  more  convex 
than  in  the  larger  animal.  The  dorsal  fin  is  longer  than  high, 
and  the  anterior  border  becomes  horizontal  above,  so  that  the 
apex  is  directed  posteriorly.  The  post-dorsal  region  is  strongly 
compressed,  and  maintains  its  width  more  nearly  to  the  base  of 
the  flukes,  making  a  more  abrupt  contraction  than  in  L.  perspu 
cillatus. 

The  description  of  the  coloration  of  the  L.  perspicillatus  applies 
to  that  of  L.bombifrons  with  the  following  important  exceptions: 
The  white  of  the  belly  extends  upwards  to  the  dorsal  coloration, 
entirely  excluding  the  lead  color  so  prominent  in  the  L.  perspi- 
cillatus.  The  black  bar,  which  extends  forwards  from  the  flukes, 
reaches  to  below  the  posterior  base  of  the  dorsal  fin,  and  extends 
also  to  the  belly  at  its  base,  neither  of  which  characters  is  ob- 
served in  L.  perspicillatus. 

The  measurements  of  this  species  are  as  follows : — 

Inch—. 

Total  length 47 

Length  to  the  eye 6 

Length  to  posterior  basis  of  pectoral  fin 11 

Length  to  anterior  basis  of  dorsal  fin 18 

Depth  of  caudal  peduncle  Just  anterior  to  the  cou traction      .        .  5 
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It  is  not  necessary  to  compare  this  species  with  the  L.  acutus 
and  L.  leucopieurusj  since,  in  those  respects  in  which  it  differs 
from  L.  perftpicillcUus^  it  is  the  more  widely  distinct  from  them. 


EXPLANATION  OF  PLATES. 

Plate  III.    Fig.  I.  Grampus  griseus. 

Figs.  2  and  8.  Heads  of  two  indiyidnals. 
Plate  IV.    Lagenorhynchns  perspicillatus. 
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July  4. 

The  President,  Dr.  Ruschenbebqer,  in  the  oliair. 

Seven  members  present. 

A  paper  entitled  ^'  Description  of  a  New  Species  of  ^giale,  and 
Notes  on  some  other  Species  of  North  American  Lepidoptera,'' 
by  Herman  Strecker,  was  presented  for  publidation. 


July  11. 
The  President,  Dr.  RuscHENBEaaEB,  in  the  chair. 
Thirteen  members  present. 


July  18. 
The  President,  Dr.  Ruschenberoeb,  in  the  chair. 
Twenty-one  members  present. 

Halloysite  from  Indiana.— Mr,  E.  Goldsmith  remarked  that  a 
considerable  deposit  of  a  clay-like  mineral  has  been  observed 
near  Huron,  Lawrence  County,  Indiana.  He  had  been  informed 
that  the  deposit  is  nine  feet  thick;  this,  however,  seems  to  be 
exaggerated,  since  Prof.  E.  T.  Cox,  in  the  6th  Annual  Report  of 
the  Geological  Survey  of  Indiana,  makes  it  but  four  to  six  feet. 
It  occurs  in  the  carboniferous  formation,  103  feet  below  the  sur- 
face. Its  roof  is  the  millstone  grit.*  The  floor  is  reported  to  be 
iron  ore  four  feet  thick.  In  regard  to  the  breadth  and  length 
nothing  seems  known.  In  the  Main  Exhibition  Building,  also  in 
the  Mineral  Annex  of  the  International  Centennial  Exhibition,  an 
expose  of  this  fine  porcelain  ore  is  made.  Having  been  informed 
that  Prof.  Cox  had  called  it  Indianite,  he  had  made  an  investiga- 
tion of  its  physical  and  chemical  properties  before  seeing  any 
notice  of  the  mineral  in  print. 

The  substance  is  amorphous;  fracture  subconchoidal ;  thick 
pieces  are  perfectly  opaque;  on  the  edges  some  light  passes 
through ;  it  is,  therefore,  subtranslucent,  but  the  material  be- 
comes transparent  if  lying  in  water,  of  which  it  absorbs  much. 
At  the  same  time  it  cracks  into  small  sharp-edged  fragments. 
These,  when  taken  out  of  the  water  and  dried,  lose  the  transpa- 
rency, and  become  subtranslucent  again.     Lustre  waxy,  in  some 

1  The  stratification  is  illustrated  by  a  diagram  in  the  same  yolnme. 
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places  dnll ;  the  lastre  increases  if  the  substance  is  rubbed  with  a 
siuooth  harder  material.  He  had  noticed  irregular  cracks  which 
trmTerse  the  specimens.  Streak  colorless ;  its  cohesion  is  weak ; 
H  =  2.5;  S.G.  =  2.16.  It  is  odorless,  and  adheres  somewhat  to 
the  tongue.  Color,  white.  The  blowpipe  reactions  indicated  the 
presence  of  water,  alumina,  and  silica,  and  nothing  else  could  be 
detected  in  the  qualitative  aual^isis  in  the  wet  way. 

The  **  air-dry"  substance,  having  been  very  finely  pulverized, 
WIS  heated  in  a  platinum  crucible  at  a  white  heat  over  a  Bunsen- 
Iwnier  until  two  consecutive  weighings  were  equal.  It  lost, 
tlins  treated,  24. 15* per  cent,  of  water.  Through  the  above-de- 
scribed properties,  it  is  easy  to  determine  the  name  of  the 
species,  for  Pholerite  contains  15  per  cent,  of  water ;  Eaolinit 
tbout  13  per  cent. ;  Halloysite  about  26  |>er  cent. ;  and  Samoite  30 
per  cent.  The  species  is  Halloysite ;  but,  in  order  to  be  positive  as 
regards  the  ratios  of  the  other  elements,  he  had  requested  Mr.  W. 
H.  Dougherty  to  mnke  the  quantitative  determinations  of  the  con- 
ftituents.  This  analyst  found,  by  experiment,  that  boiling  sulphu- 
ric acid  is  the  best  decomposer  of  this  mineral,  and  having  worked 
repeatedly  with  other  decomposers  without  satisfactory  results, 
the  sulphuric  acid  plan  was  adopted.  The  samples  analyzed  were 
**air-dr3*,"  the  normal  condition  of  the  mineral  in  nature. 

The  result  of  the  quantitative  analysis  is  as  follows: — 

Silica    .     .    .    88.80  percent.,  which  contains  20.425  per  cent,  of  oxygen. 
Alumina    .     .     35.20        **  »*  "         16.408        '*  " 

Wtter   .     .     .     25.74        "  "  "         22.880        "  " 

The  oxygen  ratios  of  the  three  oxides — 

iSl  :  11  :  fis=s4  :  8  :  4 
nearly,  which  affords  the  formula — 

11  Si«  4-  4fi[. 
This  formulated  expression  requires — 

5i  =s  40.6  per  cent. ;  11  =  34.9  per  cent.  ;  fi  =:  24.4  per  cent. 

Id  the  list  of  analyses  of  Halloysite,  reprinted  in  Dana's  De- 
fcriptive  Mineralogy,  we  find  that  the  amount  of  water  observed 
brthe  authors  varies  between  16  per  ceht.  and  26  per  cent.,  the 
fanner  number  having  been  obtained  on  drying  the  substance  at 
IW'^  C.  prior  to  the  determination  of  the  water.  That  Mr. 
m>Qgberty  found  more  water  than  he  had  obtained  is  due  to  the 
fkct  that  the  former  gentleman  used  the  blast  for  removing  the 
water. 

Prof.  E.  T.  Cox  states  in  his  report  that  this  mineral  had  been 
inaiyzed  by  J.  Lawrence  Smith,  M.D.,  with  this  result : — 

?i  =  45.90  per  cent. ;  11  =  40.34  per  cent. ;  fi[  =  13.26  per  cent.  ; 

ihich  is  the  composition  of  Kaolinite;  but  how  this  analysis  had 
bttn  performed,  and  especiall}^  why  only  13.26  per  cent,  of  H  had 
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been  obtained,  the  reader  is  left  uninformed.  He  presumed  that  the 
mineral  sample  must  have  been  prepared  previous  to  ignitioo,  orf 
in  other  words,  the  sample  was  dried  strongly,  and  no  accounl 
taken  of  the  loss  sustained.  Under  such  conditions  the  quantity 
of  "d  is  less,  whilst  the  other  constituents  become  more. 

The  reason  why  this  mineral  is  a  new  species,  and  not  Kaolk 
nite.  Prof.  E.  T.  Cox  endeavors  to  explain  in  this  way:  ^^Kaolii. 
is  entirely  derived  from  feldspar  and  feldspatic  rocks,  such  ai 
granite  and  porphyry,  etc. ;  but  the  porcelain  clay  of  Lawrenoi. 
County  has  resulted  from  the  decomposition,  by  chemical  water, 
of  a  bed  of  limestone  and  the  mutual  interchange  of  molecules  ii 
solution,  brought  about  by  chemical  precipitation  and  affinity." 

The  proofs,  however,  have  been  omitted,  and,  therefore,  the 
view  cannot  be  accepted,  since  Bischof  (in  iiis  Chemische  Geology, 
B.  II.,  p.  428)  has  shown  that  the  various  clays  are  derived  from 
the  decomposition  of  feldspar. 

Retardation  of  Bloom  in  an  Herbaceous  Plant. — Mr.  ThobiaS 
Meehan  made  note  of  a  plant  of  Senecio  Jacobaea^  which  in  hii 
garden  did  not  bloom  till  fifteen  years  old,  in  this  respect  some- 
what rivalling  the  Century  plant,  Agave  Mexicana,  which  some- 
times flowered  at  that  age. 

Mr.  Martindale  reported  the  Senecio  as  being  found  among  the 
ballast  plants  at  Eaighn's  Point,  and  had  seen  plants  at  least  two 
years  old  that  had  not  bloomed. 

Cross  Fertilization  in  Campanula. — Mr.  Meehan  remarked 
that  when  the  subject  of  insect  cross-fertilization  was  before  the 
Academy  a  few  evenings  since,  he  admitted  that  some  plants 
seemed  to  require  the  aid  of  insects,  and  he  had  conceded  Cam^ 
panula  as  being  of  this  small  list  of  exceptions.  Since  then, 
having  had  reason  to  suspect  this  conclusion,  he  had  confined 
flowers  of  Cpulcherrima  in  fine  gauze  bags,  and  they  had  seeded 
j)erfectly.  He  had  no  hesitation  in  saying  that  those  who  had 
claimed  Campanula  as  illustrating  the  necessity  for  cross-fertili- 
zation by  insect  agency  were  wrong.  He  admitted  that  it  was 
diflficult  to  understand  from  the  structure  alone  how  self-fertilizar 
tion  was  effected,  but  that  it  was  so  effected  was  certain,  and  care- 
ful study  would  no  doubt  explain  it  Composites  were  claimed 
as  proving  cross-fertilization — it  might  explain  the  Campanula 
case  to  note  how  self-fertilization  in  chicory  was  effected.  He 
had  recently  been  able  to  discover  this.  The  chicory  has  blue 
pistils  ns  well  as  blue  corollas,  and  as  the  rather  large  pollen 
grains  are  of  a  pure  white,  they  afford  an  excellent  chance  for  ob- 
servation. The  whole  growth  and  fertilization  is  over  in  about  a 
couple  of  hours,  so  that  one  need  not  spend  much  time  in  the 
study.  About  6  o'clock  in  the  morning  the  pistil  with  the  closed 
lobes  elongates,  pushing  through  the  mass  of  pollen,  and  carry- 
ing quantities  with  it,  all  over  its  whole  surface.  About  an  hour 
after,  the  lobes  expand,  and  the  pollen  falls  into  the  cleft  and  on 
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to  the  stigmatic  surface.  The  flowers  close  entirely  by  nine  or 
ten  o'clock  of  the  same  day,  the  work  of  fertilization  being  wholly 
finished.  Pollen-eating  insects  visit  the  flowers,  but  these  can  be 
kept  away  during  the  few  hours  of  obsei*vation  required,  and  it 
woald  be  found  that  all  the  flowers  had  pollen  on  the  stigmatic 
surfaces  nevertheless. 

Variation  in  the  Sensiiive  Fern^  Onoclea  sensibilis. — Referring 
to  some  specimens  on  the  table  presented  by  Mr.  Martindale,  Mr. 
MuHAN  remarked  that  it  was  the  variety  0.  8.  ohtusilohata  of 
Gray's  Manual,  and  aflTorded  morphologists  a  rare  and  excellent 
opportunity  to  study  the  transitional  stages  by  which  the  male 
became  the  fertile  frond. 

The  resignation  of  Mr.  Geo.  W.  Tryon,  Jr.,  as  Curator,  was  read 
and  accepted,  and  the  following  minute  ordered  to  be  recorded  : — 

The  Academy,  in  accepting  the  resignation  of  Mr.  Tryon  as 
Carator,  desires  to  express  its  gratitude  for  the  services  he  has 
long  and  faithfully  rendered,  and  its  sincere  regret  that  he  is  una- 
ble to  continue  his  official  relations  in  the  position  which  he  has 
90  efficiently  filled. 


July  25. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Twenty-five  members  present. 

The  following  papers  were  presented  for  publication  : — 

^  Report  on  the  Hydroids  collected  on  tlie  Coast  of  Alaska  and 
the  Aleutian  Islands  by  Wm.  H.  Dall,  U.  S.  Coast  Survey  and  part}', 
from  1871  to  1874  inclusive."  By  S.  F.  Clarke.  With  an  Intro- 
docUon  by  W.  H.  Dall. 

^  Description  of  a  Collection  of  Fossils  made  by  Dr.  Raimondi 
in  Peru."     By  Wm.  M.  Gabb. 

^The  Rocks  known  as  Mexican  Onyx."    By  Mariano  Barcena. 

Supernumerary  Anterior  Extremity  in  a  Brahmin  Bull, — Dr. 
Allen  presented  drawings  of  a  supernumerary  anterior  extremity 
in  a  Brahmin  bull  recently  on  exhibition  in  Philadelphia. 

The  deformation  consists  of  a  limb  exserted  from  the  body  at 
ibe  left  shoulder.  The  extremity  is  apparently  complete,  possess- 
ing the  shoulder,  leg,  and  remaining  portions  of  the  limb. 

The  foot  presents  its  palmar  aspect  forwards,  and  bears  three 
distinct  digits.  The  hoof  upon  each  digit  is  long,  compressed 
literally,  and  slightly  curved  from  before  backwards.  The  cen- 
tral digit  is  the  broadest,  is  slightly  longer  than>  either  of  the 
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others,  and  preaent&  a  shallow  groove  upon  its 
its  base. 


[1878. 
surface  at 


At  the  surface  answering  to  posterior  aspect  of  carpus  of  a 
normal  foot  (but  here  in  front)  are  two  symmetrical  corneous 
erabossements,  winch  may  be  compared  to  "cleeta."  The  position 
of  the  limb,  with  its  palraar  face  directed  forwards,  may  be  due 
to  erratic  rotation  of  the  parts  in  embryo.  Dissection  would  be 
essential  to  determine  this  point. 

On  a  New  Qenux  nf  Camelidae. — Prof.  Cope  remarked  that  the 
dental  formula  of  Procamelus  is  T.  J;  C.  |;  Pm-J;  M.f,  The 
number  of  teeth  of  the  superior  series  anterior  to  the  true  molars 
being  loft  uncertain  by  Dr.  Leidy,  he,  Prof.  Cope,  was  able  to  com- 
plete our  Itnoivledge  of  it  after  an  examination  of  Colorado  speci- 
mens. He  ascribed  three  superior  incisors  to  this  geuus  at  that 
time,  as  the}'  are  possessed  by  the  species  which  he  named  Proca- 
melus heterodonluB.  Having  obtained  in  New  Mexico  iJie  nearly 
entire  cranium  of  the  P.  occidentatin,  he  found  that  the  single  lateral 
incisor  in  the  existing  Camelidx  is  the  only  one  that  can  be  pro- 
perly assigned  to  this  genus.  In  this  specimen,  it  is  true,  a  small 
alveolus  on  one  side  contains  a  small  crown  of  a  second  incisor; 
but  on  the  opposite  side  the  corresponding  one  is  shallow  and 
empty.  As  the  last  molar  it  not  fully  protruded,  it  would  appear 
that  this  incisor  is  a  temporary  tooth,  being  shed  before  the  ma- 
turity of  the  animal.  It  thus  differs  from  the  existing  camels 
only  in  the  longer  persistence  of  these  transitory  incisors.     The 
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position  of  the  first  incisor  in  the  specimen  in  question  is  marked 
hj  s  roughness  of  the  surface  which  indicates  the  still  earlier 
shedding  of  a  tooth,  and  filling  up  of  the  alveolus.  In  the  P.  he- 
terodontus^  of  which  the  superior  dentition  of  an  adult  was  in  his 
possession,  the  alyeoli  of  the  three  superior  incisors  are  large  and 
(iee|>,  showing  that  the  dental  formula  is,  I.  ^  ;  C.  | ;  Pm.  | ;  M.  |. 
The  alveoli  are  empty  in  the  specimen,  but  this  is  doubtless  due 
to  their  regular  funnel  shape,  which  gives  little  hold  for  the  conic, 
thoagh  elongate  fangs.  This  animal,  then,  represents  a  genus 
distinct  from  Procameltis^  defined  by  the  dental  formula  just 
gireo,  for  which  he  proposed  the  name  of  Protolabis.  The  t3'^pical 
tod  only  known  species  is  Protolabis  heterodontus^  Cope,  from  the 
Loop  Fork  beds  of  Northeast  Colorado. 
A  new  species  of  Procamelus  was  described  under  the  name  of 

?rocawk$lH9  fiuident^  Cope  ?    P.  occidentalU^  '^  Leidy.'* 

Cope,  Ajmual  Report  U.  8.  Qeol.  Survey  Territories,  1878,  p.  631. 

This  species  is  distinguished  by  the  shortening  of  the  series  of 
true  molar  teeth  as  compared  with  the  premolars,  for  while  the 
second,  third,  and  fourth  premolars  are  similar  in  dimensions  to 
those  of  the  P.  occidentalism  the  true  molars  are  considerably 
niudler.  The  crowns  of  the  latter  are  stout,  and  not  narrowed 
Dor  furnished  with  an  antero-extemal  ridge  as  in  P.  angustidenSj 
and  the  anterior  external  crescent  projects  free  posteriorly  an 
oblique  angular  rib  on  the  external  face  of  the  crown,  being  sepa- 
rited  from  the  second  crescent  by  a  deep  fissure.  The  last  infe- 
rior molar  is  not  very  elongate,  and  the  fifth  lobe  a  crescentic 
section,  i,  e.,  is  concave  on  the  external  face,  as  in  the  P.  angus 
tidens. 

The  inferior  border  of  the  ramus  is  straight  from  the  first  true 
molar  i>osteriorly.  The  anterior  face  of  the  coronoid  process  is 
oblique  outwards.  The  edge  of  the  masseteric  insertion  forms  a 
low  ridge  concentric  with  the  convex  posterior  border  of  the  jaw  ; 
like  the  inner  face  of  the  same  portion  of  the  jaw,  the  surface 
is  flat. 

Meoiuremei^ts. 

M. 

P.  flMldeos.        P.  occideotalls. 

Length  of  entire  molar  series 112  .136 

Lnigth  of  premolars 0885  .042 

"      second  true  molar 023  .0275 

Width  of        '*  " 015  .0105 

Length  of  third  '» 033  .036 

Width  of      **  »* 014  .014 

Depth  of  ramus  at  first  true  molar  .        .       .035 

**      at  middle  of  last  molar 040  .051 

**      at  apex  of  coronoid  process     .        .        .      .140 

**      at  condyle 108  .118 

at  post  condylar  angle 069  .085 
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One  ramus  nearly  entire,  and  the  molars  of  the  other  (except* 
ing  the  last)  were  obtained  near  the  Pawnee  Buttes  of  N.  & 
Colorado. 

The  evolution  of  the  existing  types  of  CamelidsB  is  a  good  illiuk 
tration  of  the  operation  of  the  laws  of  acceleration  and  retardii^ 
tion.  In  evidence  of  this  we  may  follow  the  growth  of  the  foofe 
and  dentition  of  the  most  specialized,  and  therefore  the  termiDil 
genus  of  the  series,  the  American  Auchenia.  It  is  well  knowi 
that  the  animals  of  this  genus,  in  common  with  other  ruminanti| 
have  the  constituent  metapodials  of  the  cannon  bone  distinol 
during  a  longer  or  shorter  portion  of  foetal  life.  As  these  ele* 
ments  are  permanently  distinct  in  the  oldest  or  Miocene  gen  at 
Poebrotherium^  it  is  evident  tliat  acceleration  of  the  process  of 
ossification  has  caused  their  union  at  successively  early  periods 
in  the  genera  of  later  ages.  This  is  indicated  by  the  long  dunk 
tion  of  their  separation  in  the  Loup  Fork  genus  Frocamelus.  It 
is  also  well  known  since  the  time  of  Goodsir,  that  the  embryos  of 
ruminants  exhibit  a  series  of  superior  incisor  teeth,  which  disap* 
pear  early.  It  is  probable,  but  not  certain,  that  in  the  Miocene 
genus  Poebrotherium^  as  in  various  contemporary  selenodont 
Ardodactyla,  that  the  superior  incisors  persisted.  He  had,  how- 
ever, discovered  that  these  teeth  persisted  in  the  Loup  Fork 
genus  Proiolabis  during  adult  life.  He  had  also  found  that  one. 
the  second  of  these  teeth  in  Procamelus  occidentalism  ])ersiste€f 
without  being  protruded  from  the  alveolus  until  nearly  adult  age. 
In  genera  (e.  gr.,  the  bunodont  Artiodactyla)  where  the  incisors  are 
normally  developed,  they  appear  at  about  the  same  time  with  the 
other  teeth,  and  continue  to  develop  to  functional  completeness. 
This  development  is  retarded  in  Protolabis^  since  they  are  not  so 
matured  as  to  remain  fixed  throughout  life  in  their  alveoli.  In 
Procamelus  the  retardation  is  still  greater,  since  the  first  incisor 
reaches  very  small  dimensions,  and  is,  with  its  alveolus,  early 
removed,  while  the  second  incisor  only  grows  large  enough  and 
for  a  sufficient  time  to  occupy  a  shallow  alveolus,  without  extend- 
ing beyond  it.  In  the  first  incisor  the  process  of  retardation  has 
reached  its  necessary  termination,  i.e.,  atrophy*  or  extinction; 
while  in  the  existing  Camelidee  the  second  incisor  also  has  dis- 
appeared in  the  same  way.  In  ruminants  other  than  Camelidst^ 
the  third  or  external  incisor  has  undergone  the  same  process; 
while,  in  the  Bovidse^  the  canines  also  have  been  retarded  in  de- 
velopment, down  to  atrophy. 

In  the  genus  Auchenia^  as  has  been  pointed  out,  the  premolar 
teeth  are  two  in  number;  in  Poebrotherium  of  the  lower  Miocene, 
they  number  four,  the  first  and  second  of  the  normal  mammalian 
series  being  present.  The  first  premolar  is  present  in  Poebrothe* 
rium^  PrololabiH^  Procamelus^  Pliauchenia^  and  Camelus;  it  is 

1  See  Proceedings  Academy,  Philadelphia,  1876,  p.  17,  for  an  explana- 
tion of  these  terms. 
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vantiog  in  Auchenia  and  other  Ruminanlia.  In  the  latter  it  is 
present  in  the  foetus,  but  soon  disappears ;  in  Auchenia^  accord- 
ing to  Owen,  it  is  retained  for  a  somewhat  longer  time/  Thus 
reUrdation  of  the  growth  of  this  tooth  is  first  seen  in  the  laMer 
genas  so  far  as  known,  and  is  more  pronounced  in  the  other 
^Mminanh'a.  The  second  premolar  is  present  in  Poehrotherium^ 
Froiolabis^  and  Frocamelus ;  it  is  absent  in  Pliaucheniaj  Came- 
/m,  and  Auchenia.  In  the  last  two  genera  it  is  a  transitional 
character  of  immaturity,  and  we  may  infer  that  this  is  also  the 
ctsewith  Pliauchenia.  It  is  thus  evident  that  retardation  in  the 
supply  of  natritive  material  to  this  tooth  has  caused  its  reduced 
size,  and  terminated  the  duration  of  its  existence.  This  has  not 
occurred  in  the  other  lines  of  Ruminantia^  where  it  remains  as  in 
Foiebrotherium*  From  these  and  many  analogous  cases,  the 
general  law  may  be  deduced,  that  identical  modifications  of  atruc* 
ture^  constituting  evolution  of  types^  have  supervened  on  distinct 
lines  of  descent. 

E.  O.  Thompson  and  A.  E.  Foote,  M.D.,  were  elected  members. 

Dom  Pedro  II.,  Emperor  of  Brazil ;  Capt.  Luiz  de  Saldanha  da 
Gama,  of  the  Brazilian  Navy,  and  Dr.  Jos^  de  Saldanha  da  Gama, 
of  Rio  Janeiro,  Brazil,  were  elected  correspondents. 

The  following  paper  was  ordered  to  be  published : — 

'  Odontography,  p.  530. 
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BX8CBIFTI0N  OF  A  NEW  SPECIES  Ot  SOIALE  AKB  NOTES  ON  SOME 
OTHES  SPECIES  OF  NOSTH  AMERICAN  LEPIBOPTSBA. 

BT  HERMAN  STBBOKER. 

Sgiale  Colaqui,  nov.  sp. 

?.  2^  inches  in  expanse.  Head  dark  brown;  palpi  whitish; 
thorax  brown,  mixed  with  hoar}',  posterior  half,  above,  clothed 
with  yellowish  hair ;  abdomen  brown ;  antennae  black  above,  white 
beneath,  terminations  black. 

Upper  surface  of  wings  blackish-brown.  Primaries  with  an  ex- 
ceedingly irregular,  bright,  deep  yellow  band,  extending  from  vein 
I  to  the  subcostal  nervure ;  the  outer  edge  of  this  band  is  rather 
regular  from  veins  I  to  4,  though  further  removed  from  the  exte- 
rior margin  at  the  latter  than  at  the  former ;  from  veins  I  to  2  it 
is  narrow,  from  veins  2  to  4  it  is  nearly  three  times  as  broad  ex- 
tending to  where  vein  3  joins  the  median  vein,  the  balance  of  it  is 
within  the  discoidal  cell  and  is  narrow,  of  about  the  same  width 
as  it  is  between  veins  1  and  2 ;  the  portion  of  this  nearest  the  costa 
is  paler  in  color  than  the  rest.  Between  veins  4  and  6,  exterior 
to  this  band,  is  a  mark  composed  of  two  small  almost  connected 
yellow  spots.  Interior  to  these,  between  veins  6  and  9,  is  a  narrow 
yellowish-white  mark.  Midway  between  the  inner  edge  of  the 
large  yellow  band  and  the  base  of  wing,  and  between  veins  1  and 
2,  nearest  to  the  latter,  is  a  roundish  yellow  spot.  Inner  half  of 
base  covered  with  rich  yellow  hair.  Fringe  yellowish-white,  alter- 
nated with  dark  brown  at  terminations  of  veins. 

Secondaries.  Basal  third,  especially  in  inner  part,  iieavily 
clothed  with  rich  yellow  hair  and  scales.  A  band  of  four  yellow 
spots,  separated  only  by  the  veins,  cross  the  wing  beyond  the 
middle;  from  this  band  towards  the  costa,  opposite  the  apex,  is 
another  quite  small  yellow  spot,  which  is  succeeded  by  a  larger 
one  near  to  the  costa,  nearly  midway  between  the  apex  and  base 
of  wing.  Outer  margin  between  the  veins  yellow,  forming  patches 
more  or  less  triangular,  with  the  points  inwards.  Fringe  yellow- 
ish-white. 

Under  surface.  Primaries  brown,  not  as  dark  as  above,  and 
shaded  at  outer  margin  and  apex  with  hoary;  no  yellow  at  base 
of  wings.     Markings  as  above,  excepting  that  the  yellow  band  is 
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cootinoed  fh)m  its  lower  end  to,  and  connected  with,  the  yellow 
spot  between  it  and  the  base,  and  between  veins  1  and  2. 

Secondaries.     Hoary  or  whitish-gray,  dark-brown  along  co^ta, 

especially  towards  the  base.     Towards  anal  angle,  a  pure  white 

spot,  corresponding  in  position  with  the  first  of  the  series  of  four 

that  compose  the  3'ellow  band  of  upper  side;  each  of  the  remain- 

iBg  yellow  spots  of  upper  surface,  and  the  next  one  of  the  two, 

between  them  and  the  costs,  is  represented  by  a  small  dark-brown 

^t,  or  rather  row  of  continuous  spots ;  the  last  towai'ds  costa  is 

replaced  by  one  of  pure  white ;  half  way  between  this  latter  spot 

tod  the  base  is  another  white  spot,  and  also  one  in  discoidal  cell, 

from  which  a  dark-brown  line  extends  to  near  abdominal  margin. 

Ftinges  white  and  brown. 

In  markings  of  upper  surface,  this  species  resembles  somewhat 
closeh'  the  lowermost  of  BoisduvaPs  figures  on  plate  70,  in  the 
Lep.  Am.  Sept.,  but  the  outliue  of  the.  wings  is  entirely  different. 
Is  the  present  species  the  primaries  are  much  produced  at  veins 
2  and  3,  and  from  veins  3  to  7  they  are  hollowed,  making  the  wing 
most  decidedly  fulcate,  though  the  apex  is  very  slightly  rounded. 
The  inferiors  arc  narrow,  even  between  the  apex  and  abdominal 
ingle,  and  the  wing  at  the  former  is  not  rounded,  but  the  costa 
and  exterior  margins  meet  at  almost  a  right  angle.  As  far  as 
oatline  goes  this  species  has  no  possible  resemblance  to  Boisdu- 
Til's  figures,  or  to  the  species  he  purports  to  represent,  the  history 
of  which  has  been  given  in  full  detail  by  Prof.  Riley,  in  Trans.  St. 
Louis  Acad.  Sc.  That  species,  JE,  yucoae^  has  much  longer  and 
comparatively  narrower  fore  wings,  and  the  shape  of  exterior  mar- 
gin of  these  is  just  the  reverse  of  the  present  described  species,  the 
hind  wings  are  also  as  entirely  different  in  shape  as  can  be  in  two 
insects  generically  the  same.  The  under  surface  of  inferiors  in 
y«ccaf  is  brown,  broadly  bordered  with  whitish-gray,  especially  at 
the  costa,  and  with  a  large  triangular  white  spot  below  costal  vein 
ftboQt  one-third  the  distance  (from  base),  between  base  and  apex. 
The  present  species  has  under  surface  of  secondaries  grajnsh,  with 
dtrk-brown  costa,  and  four  conspicuous  white  spots  on  various 
parts  of  the  wing.  BoisduvaPs  lower  figure  may  have  been  intended 
to  represent  this  insect,  but  his  upper  two  figures  show  the  upper 
ind  ander  surface  of  yuccas^  though  none  are  correct  as  regards 
shape  of  wings,  especially  of  the  inferiors.  All  three  figures  on 
his  plate  were  either  drawn  from  three  different  examples,  or  the 
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artist  was  most  culpably  careless,  as  none  are  of  same  size,  or 
agree  in  outline,  though  the  presumption  would  naturally  be,  that 
the  middle  figure  with  wings  erect,  was  intended  to  represent  the 
under  surface  of  one  of  the  others.    What  leads  me  further  to  sup*, 
pose  that  two  species  are  figured  on  BoisduvaPs  plate,  is  that  the:, 
lowermost  figure  has  the  small  spot  on  inner  half  of  primaries,  of  ^ 
which  Prof.  Riley  says,  that  of  the  ten  specimens  of  yuccm  he  had 
examined,  ^^none  of  them  have  the  spot  on  primaries,  indicated  in 
one  of  Boisduval's  figures,  just  within  the  middle  of  the  wing  and 
below  vein  2." 

I  have  placed  this  insect  in  jEgiale,  whei*e,  with  yuccse^  I  think 
it  belongs;  Scudder's  MegathymuB  I  consider  but  a  synonym  of 
Felder's  genus. 

The  example  from  which  the  foregoing  description  was  made 
was  captured  in  Georgia. 

PapUio  India,  Raakirt.     9 . ' 

Same  size  as  % .  Primaries  somewhat  falcate,  broader  and  less 
produced  apically.  Secondaries  more  rounded  exteriorly ;  the 
rudimentary  tail  even  less  conspicuous  tiian  in  the  other  sex; 
macular  bands  on  all  wings  nearly  twice  the  breadth,  on  seconda- 
ries covering  part  of  the  discoidal  cell.  The  discal  bar  of  prima- 
ries better  defined,  and  at  two  lines  distance  inwardly  succeeded 
by  another  parallel  bar,  which  on  the  under  surface  is  widened  into 
an  ovate  spot.     In  other  particulars  same  as  %. 

Two  9  examples  taken  by  Mr.  Duncan  Putnam,  July  1st,  1872, 
in  Clear  Creek  CaGon,  between  Golden  City  and  the  Forks  of  the 
Creek,  Colorado. 

The  example  above  described,  through  the  courtesy  of  Mr.  Put- 
nam, has  passed  into  my  keeping,  the  other,  which  is  still  in  that 
gentlemen's  collection,  diflfers  mainly  in  the  mesial  band  of  secon- 
daries being  entirely  exterior  to  the  discoidal  cell. 

These  are  the  only  females  that  I  have  yet  heard  of,  and  no 
males  were  seen  b}'  Mr.  Putnam,  nor  have  any  been  taken,  to  my 
knowledge,  since  the  original  types,  captured  b}-  Mr.  Ridings  in 
1864,  on  Pike's  Peak,  Colorado. 

«  %  ilescribed  in  Proc.  Ent.  Soc,  Phil.  VI.  p.  123  (1860),  and  figured  hy 
myself  in  T.  II.  Lep.  Khop.  et  Ilet. 
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BABVS,  BOT.  gp. 

Ex|>and8  1^  inches.  Has  the  appearance  of  a  miniature  Cossus 
Ugniperd4u  is  gray,  of  lighter  and  darker  shades,  and  reticulated 
vith  black  lines  which  ai*e  most  noticeable  across  the  disk  and  on 
the  terminal  part  of  wing.  Secondaries  uniform  grayish.  Beneath 
grayish,  faintly  reticulated. 

Hah,  Colorado. 

AnHa  wfiiasidM,  nov.  ip. 

Expands  }  inch.  Head  black,  white  above  the  eyes.  Collar 
white,  with  two  black  bars.  Thorax  white,  with  three  black  bands 
M  in  Aai«,  and  others.  Abdomen  black  above  ;  at  sides  and  be- 
leath,  each  segment  is  broadly  edged  with  white. 

Upper  surface.  Primaries  white,  marked  with  black  almost 
ezictly  as  in  Phyllira^  Drury.  Secondaries  with  obscured  grayish, 
ilklefined  marks  almost  semi-diaphanous,  resembling  those  of 
Quenselii^  P»yk. 

Under  surface  marked  as  above,  but  paler  on  primaries. 

Entirely  distinct  from  all  known  North  American  species,  nearer 
to  Quenselii^  from  Labr,  and  Gervini,  Fall.,  from  summit  of  Alps, 
than  any  others  I  wot  of.     It  is  from  Colorado. 

CymMt»phm%  wayniflca,  nor.  tp. 

%.  Expands  1^  inches.  Head  and  collar  chestnut-brown;  an- 
tenns  pectinated  and  brownish ;  thorax  ashen-white,  with  a  few 
scattered  brown  atoms ;  abdomen  brown ;  legs  clothed  heavily 
with  whitish-gray  hair. 

Upper  surface.  Primaries  lustrous  brownish-gray  or  ashen;  the 
outer  space,  forming  a  large  oval  spot  extending  from  apex  to 
inner  angle,  is  brownish-yellow  of  a  somewhat  golden  tint;  this 
space,  as  well  as  the  whole  upper  wing,  reminds  one  strongly  of 
Fhalera  Bucephala,  Lin.;  on  the  outer  edge  of  this  terminal  space, 
midway  between  the  apex  and  inner  angle,  is  a  parallelogramic 
brown  spot;  the  inner  margin  also  of  this  terminal  space  is  edged 
irregularly  with  brown  marks;  the  part  of  the  wing  adjoining  this 
is  paler  than  the  rest ;  at  base  of  wing  is  also  a  pale  patch  same 
color  as  thorax ;  the  whole  surface  of  wing,  except  the  yellow  ter- 
miaal  space,  is  more  or  less  reticulated  or  flecked  with  dark  brown ; 
none  of  these  reticulations  are  very  conspicuous,  except  a  few 
which  form  an  abbreviated  slight  transverse  band,  which  extends 
neither  to  costa  nor  inner  margin,  and  is  distant  from  thorax  about 
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one-third  of  the  length  of  the  wing.  Secondaries  brown,  with 
paler  fringes ;  they  are  remarkably  produced  at  the  outer  angle. 

Under  surface  brown,  with  indistinct  reticulations ;  the  square 
mark  on  outer  margin,  midway  between  apex  and  inner  angle,  is 
repeated. 

Hah.  Florida,  captured  by  Mr.  J.  Doll. 

It  is  doubtful  if  this  is  by  any  means  a  true  Cymatophora,  though 
it  undoubtedly  belongs  to  the  Cymatophoridse,  HS.;  the  pectinated 
antennae  would  seem  to  indicate  a  position  near  the  insect  described 
as  Dicopis  muralis^  Grote,  but  there  is  plenty  of  room  for  any  one 
who  has  the  inclination  to  make  a  new  genus  for  its  reception. 
For  my  part,  I  would  take  infinitely  more  pleasure  in  doing  away 
with  many  of  the  genera  erected  of  late  on  trifling  grounds,  than 
in  adding  to  the  confusion  by  creating  new  ones. 

Cosmia  perophoroides,  nor.  sp. 

Expands  If  inches.  Head  and  thorax  pale  brownish,  insensibly 
fading  into  yellowish-white  as  it  nears  the  abdomen,  which  latter 
is  also  yellowish-white ;  tarsi  dull  crimson. 

Upper  surface.  Primaries,  same  yellowish  or  tawny- white  as  in 
the  Bombycid  Perophora  Mehheimerii^  which  the  whole  insect 
superficially  resembles  in  color  and  ornamentation;  the  costs,  outer 
and  inner  margins,  edged  with  a  dull  crimson  line;  the  whole 
surface  of  wing  powdered  with  minute  crimson  scales ;  a  narrow 
crimson  transverse  anterior  line,  elbowed  outwards  almost  at  a 
right  angle  in  its  middle,  crosses  the  wing  from  costa  to  inner 
margin,  as  also  does  a  transverse  posterior  line  of  same  color ;  this 
latter  is  rather  straight,  making  but  a  slight  curve  a  short  distance 
from  the  costa.  Secondaries  white,  powdered,  not  heavily,  with 
red  at  outer  margin ;  fringes  white. 

Under  surface.  Primaries,  basal  third,  white,  rest  reddish,  paler 
towards  outer  margin,  which  is  edged  with  a  narrow  red  line,  as 
is  also  costa  and  inner  margin.  Secondaries  white,  bordered  with 
a  few  minute  red  scales  on  costa  and  at  apex. 

Taken  in  Florida  by  Mr.  J.  Doll. 

Fhrygionis  argentistriata,  nor.  gp. 

Expands  If  inches.  Much  tiie  same  silky  gray  or  dove-color 
as  in  P.  cuUaria^  Geyer,  to  which  it  is  closely  allied ;  but  diflTers 
in  the  gray  being  a  little  more  inclined  to  brownish,  less  bluish, 
in  the  inner  edge  of  band  that  crosses  all  wings  being  very  much 
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k««  •ilT«rvd,  and  in  Teint  of  hind  wings  being  yellow,  narrowly 
fd^e«d  with  black,  from  inner  edge  of  this  band  to  past  the  middle 
of  «ing«  tb<*  yellowish  veins  being  continued  or  shot  off  from  the 
yrilow  of  cross  hand  :  the  sub-basal  band  of  primaries  is  irregular 
lad  »trr4igly  ellmwed  in  middle;  whilst  in  cultaria  it  is  straight 
from  innrr  margin  to  costs.  Near  the  angle  produced  at  middle 
of  extrrior  margin  of  secondaries,  is  a  rather  large  oblong  dark 
i«<d  ftfiot,  tippeil  at  its  outer  end  with  silver;  near  this,  on  side 
lowanis  abdominal  margin,  is  a  smaller  triangular  spot  of  same 
color,  alMfe  with  a  little  silver  at  outer  end ;  between  this  and  anal 
aaglr  are  two  more  spots  of  red  and  silver,  but  quite  small.  The 
baa«l  common  to  both  wings  is  not  nearly  so  strongly  elbowed 
oatwanlly  in  its  middle  as  it  is  in  cultaria^  and  the  space  between 
tbit  lisnd  and  out4*r  e«1ge  of  secondaries  in  that,  is  not  nearly  so 
broad  a*  in  the  species  at  present  described. 

Kloriiia«  from  Mr.  J.  Doll. 

Km  lea  pienulata,  Clemens,  Proc.  Acad.  Nat.  Sci.  Phila.,  p.  159 
(l^^t.  is  the  innect  latelj*  redescribe<l  under  the  name  of  Parana 
tnri^n  by  Pr.  I^eon  Harvey  in  Can.  Ent.,  p.  5,  vol.  viii,  1^76.  His 
tyi«  br  rec«*iveit  from  Belfrage  in  Texas,  who  also  sent  me  exam* 
|4cs  of  It,  which,  as  above  stated,  tumeil  out  to  be  Clemens'  species. 


II 


154  PROOEEDINGS  OF   THE  AOADEMT  Of  [1876. 


August  1. 
The  President,  Dr.  Rusghenberger,  in  the  chair. 
Twenty-four  members  present. 

Diurnal  Afolian  in  Liatris  pycnostachi/a. — Mr.  Meehan  called 
attention  to  a  peculiar  diurnal  motion  he  had  observed  in  LicUris 
pycnostachya.  When  throwing  up  its  flower  stems  the  top  was 
always  curved  over  towards  the  east  in  the  early  morning,  nearly 
erect  at  midday,  and  towards  the  west  at  sundown.  For  commer- 
cial purposes  he  had  thousands  of  plants  growing,  and  the  habit 
was  uniform  in  all.  The  motion  was  evidently  vertical,  and  not 
in  a  horizontal  direction,  and  this  still  left  it  open  to  ascertain 
how  the  point  turned  towards  the  east  for  its  early  morning  start. 
As  soon  as  the  flower  spike  approached  its  full  growth  the  motion 
ceases. 


1 


Fasciated  Branches. — In  reference  to  a  broadly  flattened  branch 
of  a  sweet  potato  on  the  tablb,  to  which  attention  had  been  di- 
rected by  a  member,  Mr.  Meehan  said  these  branches  were  found  \ 
on  numerous  plants,  and  there  was  no  reason  why  all  plants  may 
not  be  found  to  produce  them.  They  were  species  of  fasciations, 
which  took  different  forms  at  times.  In  trees  they  often  appeared 
as  "  crow's  nests."  The  old  theory  referred  them  to  over-lux- 
uriousness ;  but  in  a  paper  published  in  the  Tro}'  Proceedings  of 
the  American  Association  it  was  shown  to  be  just  the  reverse.  In 
union  there  is  strength,  in  vegetable  as  in  other  bodies.  Any 
tendency  to  a  multiplicity  of  small  branches  on  a  tree  instead  of 
making  a  few  large  ones,  all  other  things  being  equal,  is  an  evi- 
dence of  lower  vitality.  And  tliis  was  proved  by  these  fasciations. 
In  severe  winters  fasciated  branches  were  the  first  to  die.  Often 
they  were  the  only  branches  that  were  destroyed. 

Again,  it  had  been  shown  in  his  papers  before  the  American  As- 
sociation and  before  the  Academy  of  Natural  Sciences  of  Philadel- 
phia, that  only  when  a  flowering  portion  of  a  plant  was  in  the 
best  conditions  to  maintain  its  hold  on  life,  in  otiier  words  in  the 
highest  conditions  of  vitalit}',  did  it  produce  pistils,  or  female 
flowers.  With  a  lowered  or  depreciated  vitality  the  male  organs 
of  the  flower  or  male  conditions  were  favored,  and  it  was  a  singular 
fact  that  whenever  these  fasciations  flowered,  the  female  organs 
were  nearly  always  abortive,  and  stamens  and  petals  increased  at 
their  expense.  These  were  some  of  the  facts  which  had  proved 
the  old  notion  th:it  over-luxuriousness,  in  the  sense  of  high  vital 
power,  had  nothing  to  do  with  fasciations,  but  rather  the  reverse. 

The  Gnal  cause  of  this  defective  vitality  was  imperfect  nutri- 
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tion  in  that  immediate  part.    This  was  as  near  to  the  full  expla- 
ution  as  science  could  get  as  jet. 

The  facts  were  not  as  new  as  he  liked  to'  bring  before  the 
Academy,  devoted  as  it  is  to  original  research ;  but  the  conclu- 
(ioos  of  the  Troj  paper  are  rather  recent,  and  not  yet  well  known, 
tod  this  might  excuse  his  remarks. 

Mineralogical  Notes. — Dr.  QsoRGE  A.  Kcenio  spoke  about  the 
coloring  matter  of  the  amazon  stone  from  Pikers  Peak.  This 
beaatiful  mineral  has  lately  been  obtained  in  large  specimens  and 
in  considerable  quantity  through  the  exertions  of  Dr.  Foote,  who 
fornished  the  author  with  the  material  for  this  investigation. 
The  color  of  the  amnzon  stone  from  Pike's  Peak  varies  between  a 
light  blaish-green  and  a  dark  emerald-green.  On  many  specimens 
the  faces  of  modification,  as  prisms  and  domes,  are  without  color, 
or  yellowish,  or  flesh-colored.  The  interior  of  very  large  crystals 
it  likewise  of  a  much  lighter  color  generally  than  the  outside. 

Assuming  the  coloring  principle  to  be  a  compound  of  iron,  the 
following  experiments  were  made  to  test  the  value  of  this  hypo- 
thesis : —  • 

1.  Fragments  were  exposed  to  the  action  of  boiling  hydro- 
ehloric  acid  and  aqua  regia  for  several  days,  until  the  liquid  was 
free  from  iron.  Under  this  treatment  the  intensity  of  color  was 
increased,  the  coloring  substance  withstands,  therefore,  the  action 
of  the  above  agents. 

2.  Fragments,  prepared  by  the  treatment  described,  were  placed 
in  a  glass  tube,  and  hydrogen  passed  through  the  latter  at  a  red 
beat.  After  cooling,  the  mineral  was  found  possessed  of  an  evenly 
spread  gray  color. 

3.  The  same  pieces  were  now  treated  with  oxygen  at  a  red 
h«it,  and  exhibited,  after  cooling,  an  even  rose  color,  the  intensity 
of  which  was  proportional  to  the  intensity  of  the  green. 

4.  Green  fragments  were  heated  in  an  atmosphere  of  dry  chlo- 
rine, at  increasing  temperatures.  No  change  occurred  until  at  a 
red  heat,  when  the  mineral  became  perfectly  white,  and  a  slight 
sublimation  of  ferric  chloride  was  noticed. 

5.  The  rose-colored  pieces  become  white  when  boiled  in  strong 
hydrochloric  acid. 

6.  Thin  fragments  do  not  show  at  any  place  a  concentration  of 
the  green  color,  when  examined  under  the  microscope. 

7.  Ueated  in  the  outer  flame  of  a  Bunsen  burner,  the  same  effect 
is  eauseil  as  in  the  current  of  oxj'gen,  but  with  a  less  brilliant 
color. 

These  experiments  prove — 

Ftrift.  That  the  basis  of  the  coloring  substance  is  iron. 

Second.  That  the  iron  is  present  as  a  very  stable  compound, 
probably  as  an  organic  salt. 

Third.  That  the  colorina:  substance  is  not  in  molecular  combi- 
nation  with  the  feldspar ;  because,  if  it  were  so,  the  iron  could 
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not  be  extracted  completely  by  hytlrocbloric  acid  from  a  solid 
piece  after  oxidation ;  but  tbat  the  color  is  of  later  date,  and 
caused  by  infiltration  into  the  numberless  capillary  cleavage  fis- 
sures of  the  mineral. 

Investigation  into  the  composition  of  the  organic  acid  is  re- 
served for  a  future  communication. 

Dr.  KcENTO  also  mentioned  his  discovery  of  Zircon  in  the  ama- 
zon  stone  from  Pike's  Peak.  Dr.  Foote  had  obsei*ved  brownish 
spots  in  the  feldspar,  with  an  apparent  cleavage.  The  speaker 
was  able  to  extract  complete  crystals,  showing  a  tetragonal 
habitus :  P  -f  oo  P  oo.  The  largest  crystal  measures  ^  inch  in 
length  by  ^  inch  square.  The  angle  of  the  pyramidal  faces  was 
found  122^,  which  is  near  the  zircon  angle.  The  prismatic  faces 
are  uneven  by  the  preponderance  of  a  step>like  structure ;  there 
is  a  prismatic  cleavage.  Lustre,  greasy  vitreous;  color,  dark 
grayish-brown;  fracture,  straight.  H^6.5,  spec.  gr.  =4.065. 
Every  crystal  is  associated  with  columbite  in  well-defined  pris- 
matic needles,  which  pierce  the  zircon.  The  powder  has  a  cinna- 
mon color.  Owing  to  the  deficiency  of  material,  only  an  approxi- 
mate analysis  can  be  given  for  the  pre  sent. 


SiO, 

=  28.00 

MgO 

—    8.93 

(Fe 

A)ZrO. 

—  60.00 

H,0 

=    3.47 

100.40 

Besides  the  large  percentage  of  magnesia,  there' is  a  very  anom- 
alous behavior  in  the  zirconia.  It  is  easily  soluble  in  oxalic  acid, 
and  the  oxalate  dissolves  in  a  very  small  quantity  of  water,  and  is 
not  decomposed  by  boiling  in  a  dilute  solution.  He  had  since 
established  the  same  behavior  in  the  earth  from  the  Clay  County, 
N.  C,  zircons,  and  was  still  engaged  in  the  study  of  this  matter. 

Dr.  KcENio  mentioned  further  the  occurrence  of  earthy  bariie 
on  the  calcite  from  the  city  quarries  of  St.  Louis,  Mo. 

This  mineral  is  found  in  very  friable  clusters  between  the  large 
crystals  of  calcite.  Color  perfectly  white.  Under  the  microscope 
the  powder  resolves  into  transparent  prismatic  crystals.  They 
are  small  enough  to  pass  through  the  meshes  of  a  hair  sieve. 

The  analysis  gave — 

BaSO,    =  98.8 

Fe,0,       =    0.5 
Ignition  =    0.14 


99.44 
This  is  one  of  the  purest  varieties  of  barite  on  record. 
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On  Frost-Drift  in  North  Carolina. —  Prof.  W.  C.  Kerr  re- 
marked that  there  arc  some  peculiar  features  in  the  surface 
geology  of  North  Carolina  which  have  not  hitherto  been  accounted 
fer.  We  have  no  true  glacial  drift,  or  at  least  none  well  charac- 
terized. But  besides  the  ordinary  quaternary  gravels  which  over- 
lie a  large  section  of  the  coastward  half  of  the  State,  there  are 
found,  chiefly  on  the  flanks  and  among  the  foothills  of  the  Blue 
Ridge,  and  over  a  considerable  portion  of  the  Piedmont  region, 
beds  of  earth  and  stones  which  are  characterized  by  a  peculiar 
trrangement  of  their  materials,  explicable  neither  on  the  theory 
of  their  being  morainal  nor  modified  drift.  Reference  was  made 
to  the  subject  in  the  North  Carolina  Report  of  last  year,  and  a 
theory  suggested ;  but  as  illustrations  were  wanting,  it  was  not 
practicable  to  do  more,  and  he  should  require  the  blackboard  now 
to  make  the  matter  intelligible.  He  represented,  in  a  diagram,  the 
succession  of  diflTerent  arrangements  of  the  detrital  materials  as 
they  may  be  seen  in  descending  the  slopes  on  which  these  accu- 
mulations are  found.  All  our  gold  gravels  come  under  this  de- 
scription of  quaternary  deposit.  In  one  part  of  the  diagram  the 
arrangement  which  obtains  in  the  higher  portions  of  the  deposits, 
nearest  the  source  of  the  materials,  was  represented.  The  lower 
part,  perhaps  one-half  or  one-third  of  the  vertical  depth,  is  filled 
vith  angular  and  little  worn  fragments  of  quartz  and  other  hard 
rocks ;  the  upper  part  being  simply  unstratified  earth.  As  we 
descend  the  slope,  the  angular  blocks  have  become  more  rounded, 
and  are  accumulated  in  a  successively  lower  and  more  crowded 
stratum,  at  last  hugging  closely  the  surface  of  the  underlying 
rock.  In  the  case  of  the  auriferous  gravels,  the  gold  is  found,  of 
coarse,  only  on  the  upper  slopes,  and  near  the  sources  of  the  ma- 
terials, its  greater  specific  gravity  insuring  its  speedy  descent  to 
the  bottom  of  the  moving  mass.  It  is  perfectly  obvious,  both 
from  the  position  of  these  beds  on  the  slopes  of  hills  and  moun- 
tains, np  to  1500  feet  above  the  sea,  and  from  their  arrangement, 
that  they  have  not  been  deposited  under  water.  And  it  is  equally 
evident  that  the}'  are  not  true  glacial  drift ;  and,  indeed,  they  are 
readily  traced,  in  many  cases,  to  their  sources,  distant  only  a  few 
rods,  or  even  feet.  But  he  had  not  hit  upon  the  solution  of  the 
qaestion  of  the  origin  and  mode  of  accumulation  of  these  beds 
DDtil  he  had  accidentally  found  in  a  railroad  cut  near  Morgan  ton, 
the  structure  indicated  in  the  second  diagram,  where  a  small 
quartz  vein  was  represented  rising  up,  undisturbed,  through  the 
underl^intj  strata  of  rock,  in  a  nearly  vertical  direction,  until  it 
reaches  the  lower  surface  of  the  deposit  in  question,  where  it  is 
sctjn  to  be  suddenly  interrupted,  and  its  materials — angular  frag- 
XDents — strewn  along  the  surface  of  tlie  rock^  down  the  slope  a 
distance  of  several  yards.  A  close  study  of  this  phenomenon  at 
last  sug<rested  the  theory  which  he  had  proposed  of  frost  diHft, 
It  is  oltvious  that  in  subglacial  regions  (and  in  glacial  regions  in 
subglacial  times)  the  annual  frosts  of  winter  would  penetrate  to  a 
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grrnt  dopth  ;  and  likewise  the  summer  thaws,  aided  by  the  enor-    ! 
inotin  precipitation  which  characterized  those  regions  and  times. 
And  it  is  e(|ually  obvious  that  a  mass  of  water-saturated  earth,  ia    ' 
(Vi*o/iing  and  thawing,  must  be  subject  to  the  same  laws  of  move-  \ 
ment  as  a  true  glacier,  the  rate  of  motion  being  proportioned  to 
the  qtiantity  of  water.     The  depth  of  some  of  these  deposits  at    \ 
flrnt  presented  a  difficulty,  this  depth  rising  in  some  cases  to 
twenty  and  even  thirty  feet,  although  tliey  are  for  the  most  part 
1(?NN  than  half  that  depth.     But  after  learning  that  in  Vermont,  in 
the  winter  of  1874-5,  the  frost  penetrated  to  a  depth  of  eight  feet, 
and  that  in  Silieria  and  other  subarctic  regions  the  ground  is 
annually  frozen  and  thawed  to  a  much  greater  depth,  there  seemed 
to  r<!main  no  part  of  the  phenomena  presented  by  these  beds 
whirh  Is  not  satisfactorily  accounted  for  by  the  theory. 

Tlio  occasion  of  his  bringing  this  subject  to  the  attention  of 
tli(^  Academy  was  this:  In  passing  an  excavation  on  Market 
Htrci't,  al>ove  Forty-Fourth  Street,  he  had  observed  a  new  and 
striking  confirmation  of  the  view  just  presented.  In  an  accumu* 
lation  quite  like  those  alread}'  described  as  occurring  in  North 
(Carolina,  this  additional  feature  was  observed:  several  banded 
soams  of  decomi)Osed  mica  schist,  standing  nearly  vertical  in  the 
undiHturbed  rock  below,  on  reaching  the  lower  edge  of  the  drift  ' 
wore  bent  at  a  sharp  angle,  in  the  direction  of  the  movement  of  the 
mass,  down  the  slope,  and  were  traceable  many  feet,  diminishing 
with  a  gradual  and  regular  taper  in  a  horizontal  direction,  until 
lost  in  the  homogeneous  mass  of  earth  which  formed  the  body  of 
the  bed.  flow  this  happened  is  obvious  enough  on  the  theory 
given,  but  on  no  other  known  to  him. 


August  8. 
The  President,  Dr.  Ruscuenberger,  in  the  chair. 
Twenty-seven  members  present. 

On  the  Diurnal  Opening  of  Flowers. — Mr.  Thos.  Meehan  re- 
fernMl  to  observations  he  had  made  this  season  on  the  nocturnal 
and  diurnal  expansion  of  flowers,  and  said  that,  contrary  to  the 
popular  impression,  it  was  not  probable  that  light  or  its  absence 
alone  determined  the  opening  of  the  blossoms.  There  were  some 
plants,  as,  for  instance,  (Enothera  biennis^  the  evening  Primrose; 
Anafjallii<  arvenais^  the  "Pimpernel,"  and  others,  which  remained 
open  or  otherwise  longer  when  the  weather  was  humid  or  cloudy, 
and  were  looked  on  iu  consequence  as  kinds  of  floral  barometers  ; 
but  from  other  facts  it  was  clear  that  it  was  not  the  weather 
merely,  but  some  other  incident  accompanying  the  weather  that 
governed  the  case. 

For  instance,  though  (Enothera  biennis^  and  other  (Enotheras, 
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op€Ded  at  evening,  and,  if  the  atmosphere  be  moist,  continue  open 
the  greater  part  of  next  day,  many  species  opened  only  in  the 
daytime;  and  this  they  did  regularly,  quite  regardless  of  meteoro- 
logical conditions.  (E.  serrata  of  Colorado  was  one  of  these. 
It  was  regular  in  opening  about  noon ;  the  blossoms  were  all  closed 
loog  before  sundown. 

In  other  allied  families  we  saw  similar  divergence.  In  the 
CftclQS  family,  Opuntia  and  Mammillaria  opened  only  about  mid- 
div;  while  most  of  the  Cere  us  opened  at  night.  The  night- 
blooming  Cactus  was  a  familiar  example.  But  the  chief  interest 
VIS  in  the  fact  that  many  had  their  special  hours  of  day  or  night 
for  the  expansion.  The  Portulaca  oleracea,  common  Purslane, 
opened  about  eight  A.  M.,  and  by  nine«  had  performed  all  its 
functions  ;  while  a  closely  allied  plant,  the  Talinum  teretifolium^ 
from  the  serpentine  rocks  of  Chester  County,  opened  at  one  P.  M., 
tnd  was  closed  by  three.  The  conditions  of  the  weather  did  not 
Bcem  to  influence  them. 

There  was  the  same  attention  to  daily  periods  in  the  growth  of 
the  parts  of  plants,  as  well  as  in  the  expansion  of  the  petals.  In 
composite  plants  the  floral  growth  was  generally  in  the  morning, 
tod  was  usually,  all  over  by  nine  or  ten  o'clock  A.  M.  The 
elongation  and  expansion  of  the  corolla  was  usually  completed 
in  an  hoar  after  sunrise,  but  the  stamens  grew  for  an  hour  more, 
and  the  pistil  continued  for  still  another.  There  was  little  if  any 
growth  in  the  floral  parts  after  nine  o'clock  in  a  very  large  por- 
tion of  this  order  of  plants. 

In  grasses,  Cyperacese^  and  some  rushes  also,  the  floral  parts 
were  very  exact  in  their  time  of  opening.  In  the  plantains 
[Plantago)  the  pistils  appeared  a  day  or  more  in  advance  of  the 
stamens ;  and  these  last  appeared  at  about  a  regular  time  in  each 
day.  In  Luzula  campestris^  the  wood  rush,  he  had  by  a  series 
of  observations  timed  it  exactly.  Before  nine  the  anthers  were 
perfect,  but  b}''  ten  the  pollen  has  been  all  committed  to  the  winds, 
ind  onlv  dried  membranous  matter  remained.  So  far  as  he  could 
ascertain,  meteorological  conditions  did  not  influence  the  time  in 
the  least  in  this  case. 

The  popular  impression  of  light  and  moisture  as  agents  in  this 
behavior,  had  seemed  to  receive  a  tacit  scientific  assent.  It  was 
clear,  he  thought,  there  was  a  more  powerful  agency  underlying 
these;  and  it  was, perhaps, a  gain  to  science  to  be  able  to  see  this, 
though  in  so  dim  a  light. 

Dr.  Henry  C.  Chapman  was  elected  curator  in  the  place  of  Mr. 
Tryon,  resigned. 
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August  15. 
The  President,  Dr.  Rusohenberqer,  iu  the  chair. 
Twenty-three  members  present. 

On  Hexagonite^  a  New  Mineral, — Mr.  E.  Goldsmith  remarked 
that  Mr.  John  C.  Trautwine,  of  Philadelphia,  had  been  kind 
enough  to  present  to  him  a  mineral  from  near  Edwards,  St.  Law- 
rence County,  N.  Y.  As  it  was  not  comparable  with  any  of  the 
known  species  that  occur  in  said  locality,  it  was  presumed  by 
Mr.  T.  to  be  new. 

The  mineral  is  crystallized  hexagonally,  the  forms  noticed  being 
the  infinite  pyramid  (110),  and  the  basal  plane  (111).  The  crys- 
tals are  small,  from  about  3  mm.  in  length  and  1  mm.  in  thickness,, 
although  some  are  5  mm.  thick.  Two  distinct  cleavage  planes 
were  observed,  which  could  be  easily  produced  by  striking  the 
specimen  with  the  hammer.  It  was  found  that  these  planes  inter- 
sected at  120^  ;  there  is  a  third  cleavage  plane  parallel  to  (111), 
but  less  smooth  than^the  former. 

Fracture  uneven.  The  small  crystals  and  fragments  are  trans- 
parent, while  the  thicker  ones  are  semi-transparent. 

Lustre  subvitreous,  somewhat  glimmering  on  the  cleavage  (110) ; 
on  the  basal  plane  the  lustre  is  dull. 

A  basal  cleavage  fragment  was  introduced  between  two  Nicol 
prisms  transmitting  no  light,  in  such  a  way  that  its  principal 
axis  formed  a  continuous  line  with  that  of  the  prism,  and,  no 
change  in  the  light  being  observed,  the  crystal  was  pronounced 
uniaxial.  The  color  is  pale  violet,  but  not  equallj'  distributed ; 
the  mineral  in  spots  is  colorless,  and  it  is  thought  that  if  the  sub- 
stance was  absolutely  pure  it  would  have  no  color.  The  coloring 
principle,  which  is  a  small  quantity  of  manganese,  is  so  finely  dis- 
tributed through  the  mass  that  it  is  impossible  to  separate  it 
mechanically. 

The  streak  is  colorless,  and  so  is  a  large  bulk  of  the  powder. 

The  substance  is  brittle. 

Its  hardness  is  between  apatite  and  orthoclase;  that  is,  5.5. 
S.G  =  3.011. 

If  the  substance,  in  the  form  of  a  thin  splinter,  is  heated  to 
redness  in  the  Bunsen  burner  flame,  no  change  is  produced ;  the 
same  is  the  case  if  the  oxidizing  flame  withHhe  blowpipe  is  di- 
rected upon  it;  but  a  rounding  of  the  sharp  edge  of  the  splinter 
is  elFccted  by  treating  it  in  the  reducing  flame ;  the  transparent 
substance  thou  becomes  opaque  and  white,  enamel-like.  On 
moistening  this  rounded  spot  with  cobalt  solution,  and  strongly 
reheating,  a  violet  coloration  is  produced.    In  the  glass  tube  there 
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is  DO  change  whatever.  The  flame  reaction  indicates  the  pres- 
ence of  soda. 

From  the  above  observation  he  pronounced  the  mineral  to  be 
infasible. 

Fused  with  microcosmic  salt,  it  shows  a  skeleton  of  silica ;  and 
if  heated  with  borax  in  the  oxidizing  flame,  the  reaction  of  man- 
ganese is  observed ;  the  same  if  heated  with  carbonate  of  soda  in 
Uie  oxidizing  flame. 

On  coal  heated  with  cobalt  solution  a  violet  mass  is  produced, 
which  is  due  to  the  presence  of  a  small  quantity  of  alumina  and  a 
larger  of  magnesia. 

In  regard  to  its  solubility  in  acids,  it  was  observed  that  it 
yielded  only  to  hydrofluoric  acid,  the  others  having  no  eflect. 
The  fine  powder  was  fused  with  carb.  soda,  in  order  to  find  all  the 
elements  contained  in  it  by  the  processes  in  qualitative  chemical 
inalysis  in  the  wet  way ;  by  this  means  were  found  silica,  alu- 
nina,  and  manganese,  lime  and  magnesia. 

The  quantitative  analysis  gave  these  results : — 

Silica     .    .     .  57.92  per  ct.  contains  oxygen  27.91 
Alumina  and  "(^      o  o^v       ^^ 

manganese) 

Lime     .     .     .  11.98      "  "  "         3.42) 

Magnesia  .     .  26.23       "  "  "        10.49  ^  =  14.45 

Soda      .     .     .       2.10 


44  44  44 


100.62 


Th«  alumina  and  manganese  amounting  to  2.39  per  cent,  are  con- 
giderel  as  an  impurity,  and  for  this  reason  they  are  excluded 
from  'he  consideration  of  the  ratio.  The  oxygen  ratio  of  the 
bases  tnd  the  silica  is  as  14.45  :  27.91  =  1 : 1.9,  or  adopting  2  for 
the  latter  will  give  the  general  expression  (&)  1^5,  in  which  (R) 
stands  !br  the  monoxyds  (Ca,  lillg,S^a).  The  new  mineral  species 
bexagorite  is  formulated  thus :  (Ca,  Ag,  S^a)  Si,. 

As  ihs  described  bisilicate  is  anhydrous,  and  is  crystallized  in 
bexagontl  form,  it  consequently  belongs  to  the  beryl  group,  of 
which  it  -vill  be  the  third  species. 

On  Opuntia  Rafinesquii  and  0.  vulgaris, — Mr.  Martindale 
remarked  that  the  large  natural  order  of  plants,  the  Gactacem^ 
comprises  about  800  species  chiefly  natives  of  tropical  countries, 
and  the  western  part  of  the  United  States,  where  many  grow  to  an 
immense  siae.  The  only  representative  of  this  large  order  in  the 
norlhem  United  States,  east  of  the  Mississippi,  is  the  genus 
Opuntia.  The  only  species  of  that  genus  described  in  the  older 
works  on  the  flora  of  that  section,  is  the  so-called  0.  vulgaris^ 
^from  Massachusetts,  southward,  mostly  near  the  coast."  In  the 
new  edition  of  Gray^s  Manual,  the  0.  Missoxiriensis^  a  western 
species  having  dry  prickly  fruit,  is  admitted  as  occurring  in  Wis- 
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consin,  and  0.  Bajinesquii^  with  smooth  pulpy  fruit,  somewhat  like 
the  0.  vulgaris^  also  in  the  western  section  from  Wisconsin  to 
Kentucky.  Dr.  George  Engelniann,  of  St.  Louis,  in  a  recent  ex- 
amination of  the  genus,  after  comparing  specimens  from  Massa- 
chusetts, New  York,  Pennsylvania,  and  New  Jersey,  heretofore 
classed  as  0.  vulgaris^  determines  them  to  he  identical  with  O. 
Rafenesquii  from  the  west.  In  a  recent  note  from  him  he  says,  "  I 
have  specimens  growing  here  from  Massachusetts,  New  York, 
Pennsylvania,  and  New  Jersey,  and  they  are  all  0,  Rafineaquii; 
the  vulgaris  I  have  only  from  the  falls  of  the  Potomac  and  South 
Carolina." 

In  June  last  Mr.  Martindale  collected  near  Haddonfield,  N.  J., 
some  specimens  of  Opuntia  in  flower,  which  on  examination,  and 
comparison  with  the  species  as  figured  in  the  fourth  volume  of  tlie 
Pacific  Railroad  Reports,  he  had  determined  to  be  the  O.  vulgaris. 
In  the  latter  part  of  July  he  again  examined  the  plant,  then  in  full 
fruit,  and  his  former  conclusion  was  sustained.  He  also  sent  a 
fully  developed  specimen  to  Dr.  Engelmaun,  who  pronounced  it  lo 
be  tiie  true  0.  vulgaris^  which  he  had  not  before  seen  north  of  the 
falls  of  tlie  Potomac,  and  asited  if  it  is  a  real  native  in  New  Jersey. 
On  that  point  he  thought  there  could  be  no  doubt,  as  the  owner  of 
the  land,  John  Gill,  informed  him  it  had  been  there  to  his  know- 
ledge at  least  twent^'-five  years ;  and  while  it  does  not  incline  to 
spread  any,  sliow^s  no  signs  of  disappearing. 

On  comparing  this  plant  with  specimens  growing  near  the  coast, 
and  wiiich  appears  to  be  the  0,  Rafineaqaii^  the  following  cha- 
racters appear.  The  0.  vuhjnris  has  a  pale  green  appearance,  the 
flat  joints  obovate,  witii  small  ovate  subulate  leaves,  stout  and 
tapering  from  a  broadish  base,  mostly  less  than  one-fourth  of  an 
inch  in  length,  and  appressed  to  the  joint,  with  a  fascicle  of  min- 
utely barbed  bristles,  and  occasionally  a  spine  in  their  axiU.  The 
flowers  are  sulphur-yellow;  the  fruit  smoothish,  about  an  inch  in 
length,  and  half  an  inch  in  thickness,  somewhat  Tentrieoae,  or 
largest  just  above  the  middle,  and  tapering  to  the  base,  with  a 
depression  at  the  top  where  the  flower  had  fallen  ofl*,  from  one- 
eighth  to  one-quarter  of  an  inch  in  depth.  The  0.  Rajinesquii  has 
rather  larger  flowers,  occasionally  with  a  reddish  centre ;  more 
numerous  petals ;  the  fruit  fully  one  and  a  half  inches  in  length, 
with  an  elongated  tapering  base ;  the  depression  in  the  top  of  the 
si)ecimens  examined  is  rather  shallower  than  in  the  vulgaris ;  the 
older  joints  have  a  darker  green  appearance,  the  leaves  more  slen- 
der, longer,  from  one-quarter  to  three-eighths  of  an  inch  in  length, 
and  si)reading,  and  more  frequently  with  the  large  spine,  particu- 
larly about  the  top  of  the  joint. 

lie  had  exnniined  specimens  from  Woodbur}',  New  Jersey,  about 
twelve  miles  from  the  Haddonfield  locality,  which  are  0.  Rafine- 
squii^  and  which  have  fusiform  tubers  on  the  extremities  of  the 
roots,  similar  in  this  respect  to  a  western  form  of  Rafineaquii  de- 
scribed in  the  Pacific  Railroad   Reports  as  0.  fusiformis.     He 
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had  not  been  able  to  find  tubers  on  the  vulgaris,  and  the  published 
de^ription  of  that  species  made  no  mention  of  any. 

There  is  growing  in  the  Meehan  nurseries,  near  Germantown, 
Pa.,  a  specimen  of  O.  Rafinesquii  from  New  Jersey,  which  is 
identical  with  one  from  Illinois,  also  a  specimen  of  0,  vulgaris^ 
from  Harper's  Ferry,  Virginia,  which  is  identical  with  the  one 
collected  near  Haddonfield,  N.  J.  These  two  species  are  some- 
what closely  allied ;  yet  the  form  and  position  of  the  leaves  are 
manifestly  different,  and  being  early  deciduous  is  possibly  the 
ctQse  of  their  being  so  long  confounded.  Certain  it  is,  if  the  two 
ipecies  as  described  are  distinct,  we  have  both  of  them  in  New 
Jersey. 

Supernumerary  Anterior  Extremity  in  a  Domestic  Cow. — Dr. 

Allen  exhibited  a  drawing  of  a  malformation  somewhat  similar 

to  that  recorded  in  the  Proceedings  of  July  25. 
In  this  instance,  however,  the  digits  were  reduced  to  two. 
These  were  of  unequal  size  and  one  only  was  ter- 
minal. The  remaining  digit  was  appended  to  the  side 
of  the  metacarpus,  but  was  not  articulated  with  it. 
It  was  indeed  a  dwarfed  digit  held  in  position  to  the 
metacarpus  by  fibrous  tissue  and  integument.  When 
at  rest  it  lay  nearly  parallel  to  the  main  digit.  Each 
digit  possessed  a  well-developed  hoof-like  covering, 
the  larger  mass  being  curved  and  compressed  from 
side  to  side,  while  the  smaller  one  was  styliform. 

Above  the  smaller  digit  was  a  small  conical  append- 
age, which  may  be  considered  a  localized  hypertrophy 

in  the  normal  position  of  the  ^^  elect." 


August  22. 
The  President,  Dr.  Ruschenbergeb,  in  the  chair. 
Twenty  members  present. 


August  29. 

The  President,  Dr.  Rusghenberqer,  in  the  chair. 

Twelve  members  present. 

A  paper  entitled  "  Note  on  the  Discovery  of  Representatives  of 
Two  Orders  of  Fossils  new  to  the  Cretaceous  Formation  of  North 
America,"  by  Wm.  M.  Gabb,  was  presented  for  publication. 

On  the  Coal  and  Iron  Resources  of  Alabama. — Mr.  William 
G£S!«xa  remarked  that   a  number  of   applied  and  interesting 
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scientific  facts  had  developed  themselves  in  connection  with  the 
construction  of  geological  sections  in  miniature  of  the  Warrior 
and  Cahaba  Coal  Measures  in  Alabama  for  exhibition  at  the 
Centennial.  The  frequent  inquiry  for  information  concerning 
them  had  induced  him  to  believe  that  a  description  of  these 
measures  would  prove  interesting  to  the  Academy  of  Natural 
Sciences. 

The  three  coal  fields  of  Alabama,  comprising  an  area  exceeding 
seven  thousand  square  miles,  and  separated  by  narrow  silurian 
valleys,  are  just  now  being  brought  into  prominent  notice  by  the 
superior  character  of  the  coals  and  coke  they  afford,  and  the 
economy  incidental  to  the  manufacture  of  iron  by  their  means. 

The  valleys  which  separate  these  fields  being  stored  with  inexp 
haustible  supplies  of  the  best  grades  of  hematite  and  brown  ores, 
even  to  that  variety  best  adapted  to  the  manufacture  of  ferro- 
manganese,it  seems  surprising  that  both  of  these  resources  should 
have  been  allowed  to  lie  dormant  for  such  a  length  of  time,  while 
others  of  less  extent,  richness,  and  economy  of  working  have  been 
given  their  fullest  development. 

It  is  now  ascertained  that  the  coal  measures  of  the  Warrior 
and  Cahaba  coal  fields  consist  severally  of  172  and  173  strata, 
embracing  respectively  forty-six  and  fifty-one  coal-seams  of  all 
dimensions,  from  one  inch  up  to  six  feet  six  inches  in  thickness, 
constituting  a  grand  aggregate  of  one  hundred  and  eighty-eight 
feet  of  bituminous  coal. 

In  the  Warrior  field  there  are  many  localities  where  the  beds 
of  coal  lie  horizontally,  while  in  the  Cahaba  they  are  more  fre- 
quently inclined ;  but  all  of  those  being  worked  in  either  are 
reached  by  slope  or  tunnel. 

Two  beds  of  black  band  characterize  the  Warrior  measures,  one 
of  them  showing  a  richness  of  43  per  cent,  metallic  iron ;  clay 
iron-stone  is  abundant,  and  is  found  in  all  of  the  coal  fiields  in 
Alabama.  In  one  instance  it  constitutes  the  roof  of  a  twenty- 
eight-inch  bed  of  coal  in  the  Warrior  measures. 

The  fossil  fauna  and  flora  of  these  beds  are  found  to  be  similar.^ 
Immediately  beneath  the  mountain  limestone  of  the  carboniferous 
formation  in  the  upper  silurian,  a  bed  of  fossiliferous  hematite 
occu.rs  as  one  of  its  members.  It  extends  in  a  northeastern 
direction,  a  distance  exceeding  120  miles,  and  into  the  State  of 
Tennessee,  where  it  may  be  seen  outcropping,  interstratified  with 
ferruginous  limestone  seven  feet  thick,  under  MitchelPs  Point, 
Waklen's  Kidge. 

In  JeflTcrson  County,  Alabama,  its  thickness  is  found  to  be 
twentj'-eight  feet,  gradually  becoming  thinner  toward  its  north- 
eastern prolongation.  Wherever  it  outcrops  on  the  top,  from  the 
sides,  and  in  the  valleys  of  Red  Mountain,  it  is  noted  for  affording 
the  most  fertile  soils. 

It  is  conceded  by  all  who  see  and  examine  this  immense  bed 
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of  ore,  that  it  is  to  become  the  great  base  from  whence  in  the 
fature  our  principal  sal>plies  of  iron  will  be  produced. 

In  the  neighborhood  of  from  two  to  three  miles  cast  and  west 
of  this  ore  bed  lie  the  •(k>al  fields  before  mentioned.  For  its  entire 
extent  through  the  State,  and  immediately  under  it,  lie  the  lime- 
stones of  the  Silurian  formation,  among  which  are  many  of  the 
purest  and  those  best  adapted  for  fluxing  iron  from  its  ores. 

Geologically*,  in  descending  order,  next  occur  the  immense  beds 
of  brown  ore,  comprising  the  varieties  manganiferous  and  fibrous 
limonite,  mamillary  and  crystallized  hematite,  belonging  to  Tal- 
ladega, Coosa,  Cahaba,  Roop's  and  Murphy's  valleys,  from  which 
heretofore  nearly  all  of  the  Alabama  iron  has  been  produced — 
charcoal  being  used  for  fuel. 

At  the  present  time,  by  a  practical  application  of  all  of  these 
advantages,  great  progress  has  been  made  by^  the  Eureka  Com- 
pany, under  the  ahle  superintendence  of  Mr.  James  Thomas. 

After  remodelling  the  plant  of  the  former  Red  Mountain  Iron 
and  Coal  Company  at  Oxmoor  Station,  on  the  South  and  North 
Alabama  R.  R.,  he  has  put  in  hot  blast  one  furnace,  on  coke  pro- 
duced on  the  spot  by  ovens,  with  attached  combustion  chambers 
of  his  own  devising.  The  ore  charges  are  made  to  consist  of  the 
mixture — three-quarters  fossiliferous  hematite  and  one-quarter 
brown  ore,  which  is  3'ielding  from  the  furnace  66  per  cent,  good 
pig  metal,  costing  nnder  twelve  dollars  per  ton  in  its  manufacture. 
In  view  of  these  facts  it  becomes  evident  that  Alabama  will  soon 
attain  pre-eminence  in  the  pro<luction  of  iron  ;  and,  as  steel  super- 
sedes its  use  for  railroad  and  all  other  mechanical  appliances  (our 
next  great  stride  in  the  march  of  civilization),  she  must  become 
most  populous  and  prosperous,  for  her  climate  is  equable  and  her 
soils  rank  among  the  most  fertile. 

Dr.  S.  H.  Linn,  of  St.  Petersburg,  Prof.  Paul  Groth,  of  Stras- 
borg,  and  Dr.  James  Hector,  of  New  Zealand,  were  elected  corre- 
^ndents. 

The  following  papers  were  ordered  to  be  published : — 
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THE  BOCKS  KNOWN  AS  MEXICAN  ONYX. 
BY  MARIANO  bIrOENA. 

I  have  the  honor  to  present  before  this  Academy  a  report  upon 
the  calcareous  rocks  of  Mexico,  which  so  deservingly  are  occupy- 
iug  the  attention  of  the  public  in  the  present  International  Exhi- 
bition. 

These  rocks  are  known  in  Mexico  by  the  names  of  "Tecalli," 
"  Mexican  Onyx,'*  and  "  Mexican  Marble."  The  first  of  these  names 
refers  to  the  place  where  they  are  found,  as  the  principal  beds  are 
located  in  the  neighborhood  of  the  town  of  Tecalli,  in  the  State 
of  Puebla.  The  word  Tecalli  is  a  compound  one,  and,  in  my  judg- 
ment, is  derived  from  two  Aztec  words :  Tetl  (mountain)  and  Calli 
(house),  the  meaning  in  this  case  being  ^'  House  of  the  Mountain." 
The  origin  of  the  word  might  be  supposed  as  well  to  be  Teocalli 
(God's  Mansion),  name  given  by  the  Indians  to  their  temples. 

The  names  Onyx  and  Mexican  Marble  are  due:  the  first,  to 
the  fact  that,  like  the  true  onyx,  the  Mexican  rock -shows  stains 
and  parallel  stripes ;  and  the  second,  to  their  chemical  composi- 
tion, which,  in  point  of  fact,  is  the  same  as  that  of  the  common 
marble. 

I  have  read  in  some  of  the  latest  European  journals  that  Mr. 
D* Amour  informed  the  Academy  of  Sciences  of  Paris,  that  the 
Mexican  onyx  was  nothing  but  a  calcareous  alabaster.  This  same 
opinion  was  expressed  by  myself,  more  than  two  years  ago,  in  the 
"  Mexican  Society  of  Natural  History."  It  was  published  in  the 
first  number  of  the  third  volume  of  ''  La  Naturaleza,"  and  I  have 
been  most  happy  to  learn  that  the  classification  of  that  celebrated 
chemist  agrees  with  mine. 

The  rocks  of  Tecalli  offer  a  great  many  varieties  in  their  dif- 
ferent grades  of  transparency,  in  the  diversity  of  their  colors,  and 
in  their  physical  properties.  In  order  to  make  a  close  examina- 
tion of  these  rocks,  I  selected  a  white  specimen,  as  I  considered 
this  to  be  the  purer  variety.  The  characteristics  were  as  follows: — 

Irregular  form.  H  =:  4.00  (Breithaupt^s  scale),  G  =  2.90.  Lus- 
tre vitreous — resinous.  Color  white,  slightly  tinged  with  green. 
Transparent  in  thin  slices,  and  translucent  in  pieces  of  some  thick- 
ness. Fracture  splitting  in  the  oblique  section  and  fibrous,  with  a 
somewhat  silky  appearance  in  the  vertical  section.     Streak  white. 
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B.  B.  infasible,  becoming  opaque  and  with  a  light  reddish  color. 
In  two  analyses  made  I  found  the  following  composition  : — 

Lime 55.00 

Magnesia 1.25 

Water  and  oxide  of  iron  and  manganese  0.10 

Carbonic  add 42.40 

Salphuric  acid 1.25 

100.00 

This  composition  shows  that  the  rocks  are  essentially  formed 
br  carbonate  of  lime,  and  that  the  other  substances  may  be  con- 
fidered  as  accident  all}-  mixed,  because  of  tlieir  existing  in  dif- 
ferent proportions  in  the  red,  green,  and  yellow  colors,  as  ob- 
serred  in  the  block* 

The  small  proportion  of  sulphuric  acid  discovered  was  probably 
in  combination  with  the  lime,  as  the  quantity  of  this  base  ex- 
ceeded that  which  is  required  for  combination  with  42.40  of  car- 
bonic acid ;  for  this  proportion  of  the  acid  are  required  93.96  of 
lime.  The  excess  of  this  base  is  1.04,  which  would  take  1.48  of 
sulphuric  acid  to  form  the  hydrous  sulpliate  (Anhydrite),  being 
this  amount  of  acid  very  similar  to  that  found  in  the  analysis. 

The  oxides  of  iron  and  manganese,  as  well  as  the  selenite,  were 
miied  only  with  the  carbonate  of  lime,  which  alone  formed  the 
bulk  of  the  analyzed  specimen. 

Prof.  W.  J.  Ward  lately  presented  to  the  Royal  School  of  Mines 
in  London  a  qualitative  analysis  of  the  same  rock,  having  found 
exactly  the  same  substances  that  I  did  myself  on  my  examina- 
tions; bat,  I  understand  he  selected  one  of  the  most  colored 
Ttrieties,  as  he  found  the  iron  in  large  proportions,  and  partly 
combined  with  the  carbonic  acid.  He  found  the  sulphuric  acid, 
ind  also  the  oxides  of  iron  and  manganese,  which  latter  he  con- 
iiders  to  be  the  only  coloring  matters. 

The  capricious  variegation  of  colors  produced  by  those  oxides, 
ts  well  as  the  different  grades  of  transparency  and  opacity  in  the 
polished  slabs,  give  them  that  magnificent  aspect  which  consti- 
tutes their  indescribable  beauty.  When  the  blocks  are  cut  in  the 
direction  of  their  planes  of  stratification,  the  shades  appear  in 
the  form  of  clouds,  flames,  and  stains  of  all  dimensions.  The 
clouds  at  times  appear  simulating  somewhat  the  form  of  cumw/i, 
or  that  of  cirrus.     The  combination  of  those  extreme  grades,  and 
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of  other  intermediaries,  added  to  the  difference  of  opacity  in  some 
portions  of  the  same  slab,  produce  the  most  beautiful  aud  inimit- 
able effects.  In  some  we  find  tlie  figures  of  mountains,  ruins,  and 
several  other  objects  which  look  very  much  like  landscape  sketches.  , 
The  colors  vary  from  the  dark-green  to  the  apple-green,  and  from  j 
the  intense  red  to  the  lightest  rose  tint.  There  are  also  varieties 
of  yellow  and  blue  which  intermingle  with  the  former.  The  me- 
tallic oxides  which  produce  this  coloration  are  found  in  greater 
proportions  towards  the  borders  of  the  veins  of  some  of  the  rocks, 
and  through  which  was  effected  the  infiltration  of  the  waters  which  j 
contained  the  coloring  materials. 

The  rocks  of  Tecalli  admit  of  a  higher  polish  than  the  common 
marble.  This  can  be  seen  in  the  many  specimens  now  on  exhibi- 
tion in  the  Mexican  Department  of  the  Main  Building,  and  trhich, 
by  their  brilliant  surfaces,  colors,  and  transparency,  admirably 
imitate  the  agates  and  the  true  onyx. 

By  the  foregoing  peculiarities  we  find  that  the  Mexican  marble 
belongs  to  the  group  of  the  calcite^  and  from  its  physical  proper- 
ties to  the  variety  designated  as  Travertine ^  under  which  head  is 
classified  the  calcareous  alabaster  or, onyxite. 

The  good  reception  of  these  rocks  in  the  markets,  the  extent 
of  their  deposit,  unequalled  perhaps  in  this  respect,  give  them 
sufficient  interest  to  deserve  the  names  of  Onyx  and  Mexican 
Marble^  a  name  which  probably  will  be  always  adopted  in  com- 
mercial language.  The  beds  of  the  rock  are  situated  in  the  neigh- 
borhood of  the  town  of  Tecalli  in  the  State  of  Pucbla. 

In  a  report  which  the  Mexican  Engineer,  Mr.  Patricio  Murphy, 
made  two  years  ago,  he  mentioned  three  principal  deposits  which 
bear  the  names  of  "La  Pedrera,"  "Tlahualco,"  and  "Aratleta." 
The  most  important  of  these  is  the  first  named,  located  at  twenty 
miles  from  the  city  of  Puebla.  According  to  Mr.  Murphy,  the 
mountain  where  the  Mexican  marble  is  found  is  alternately  formed 
of  beds  of  this  rock,  argilleous  calcareous  rocks,  and  marls  and 
sands.  The  quantity  in  which  those  rocks  are  found  is  very  ex- 
tensive, and  warrants  the  expectation  of  an  almost  unlimited  sup- 
ply. It  is  to  be  hoped  that  the  use  of  these  rocks  will  be  soon 
extended,  because,  as  they  are  far  more  beautiful  than  marble,  and 
resemble  so  much  the  true  onyx  and  agate,  they  are  appropriate 
for  the  richest  and  most  splendid  decorations. 
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a  FHOTOGBAPHS  OF  TA81CAKIAH8  AT  THE  CENTENHIAL 

EXPOSITION. 

BT  CHARLES  PIOKBRINQ,  M.D. 

Daring  my  visit  to  Australia,  in  or  about  1840,  every  one  at 
Sjdney  spoke  of  tbe  Australians  as  a  distinct  people  from  the 
Bttives  of  Tasmania  or  Yan  Diemen's  Land ;  the  Australians,  it 
vas  said,  are  ^^  straight-haired  blacks,'^  and  the  Tasmanians  are 
** woolly-haired  blacks;"  but,  not  meeting  with  a  Tasmanian,  I 
did  not  feel  authorized  to  make  a  distinction  on  my  Map. 

Recently,  at  the  Centennial  Exposition,  photographs  of  Tas- 
manians, and  especially  of  the  last  male  survivor,  have  enabled 
Bie  to  form  an  opinion,  and  refer  the  originals  to  the  Papuan 
Bace  or  large  New  Guinea  negro. 

Among  the  varieties  of  man,  the  Papuan  is  remarkable  for  his 
ktrsh  skin  ;  and  it  is  on  record  in  books  of  travel,  that  the  skin 
of  Tasmanians  is  not  soft  to  the  touch  like  that  of  Australians ; 
ilso,  that  the  Tasmanians  fill  their  hair  with  mud  (a  character- 
istic trait  of  Papuans). 

New  Zealand  was  peopled  by  Polynesians  from  the  tropics. 
Tbe  emigrants,  leaving  behind  all  tropical  plants,  yet  carried 
ilong  old  familiar  names,  some  of  which  they  transferred  to  the 
productions  of  the  colder  climate ;  one  instance  I  will  quote  from 
■emorv : — 

The  Barringtonia  of  the  tropics  bears  a  large  husky  fruit, 
which  is  used  by  the  natives  to  float  their  seines  or  nets ;  the 
Polynesian  name  of  the  tropical  tree  has  been  transferred  in  New 
Zetland  to  a  tree  of  the  pine  kind ;  its  wood,  however,  is  very 
iigfatf  and  made  by  the  New  Zea landers  into  seine-floats. 

Tasmania  in  a  similar  manner  was  peopled  by  Papuans  from 
tbe  tropics,  by  emigrants  probably  acquainted  with  agriculture, 
bat  who  did  not  bring  esculents  suitable  for  cultivation  in  the 
cold  climate  of  the  new  country. 

Two  other  important  corrections  have  come  to  light  since  the 
publication  of  my  Map  : — 

One  is  the  discovery  by  Schweinfurth,  in  Central  Africa,  of  a 
fC'untry  under  the  equator  inhabited  by  the  Hottentot  race,  iden- 
tified by  him  with  the  pigmy  nation  that,  according  to  Homer, 
i2 
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suffered  from  attacks  by  cranes ;  the  true  location  even  pointed 
out  by  Herodotus. 

The  third  correction  is  derived  from  photographs,  showing  that 
the  Aino  of  Northern  Japan,  Yeddo,  Saghalien,  and  the  neighbor- 
ing islands  belong  to  the  White  or  Caucasian  Race.  The  most 
eastern  island  bears  the  name  of  ^^  Yurup,"  as  though  given  by  a 
land  party  journeying  east  in  search  of  Europe,  *  precisely  as  •■ 
Columbus  by  sea  journeyed  west  in  search  of  Asia.  The  geo-  i 
graphical  position  of  the  Aino,  and  their  maritime  expeditions  to  ^ 
the  Aleutian  Islands,  accord  with  Mexican  and  South  American  . 
tradition  of  an  ancient  inteVcourse  with  long-bearded  white  men  t 
from  the  west  (see  Humboldt). 
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September  5. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Twentj-nine  members  present. 

A  paper  entitled  "  Hexagonite,  Ooldsmith^  a  variety  of  Tremo- 
lite/*  by  Geo.  A.  Koenig,  was  presented  for  publication. 

Morphology  of  the  Fear, — Dr.  McGrath  placed  on  the  table 
abnormal  fruit  of  the  pear,  in  appearance  resembling  huge  acorns. 
Mr.  Thomas  Meehan  took  occasion  to  note  the  recent  advances 
of  morphological  knowledge  as  explaining  such  phenomena.   Even 
recent  text-books  taught  that  a  fruit  was  but  modified  leaves.  The 
<fxaet  truth  is  that  a  fruit  is  leaves  and  branch.     When  a  bud  is 
being  formed  in  the  apple,  pear,  or  similar  fruits,  it  may  finally  be 
either  a  flower-bud  or  a  bud  producing  a  new  branch.     Varying 
phases  of  nutrition  decide  this  question.     Exactly  the  nature  of 
this  variation  we  do  not  know ;  but  we  do  know  that  the  growth- 
foa^e  in  the  bud  is  arrested  by  some  law  of  nutrition,  and,  instead 
of  an  elongated  branch,  what  would  be  its  series  of  spirals  are 
drawn  together  closely,  and  the  whole  modified  and  made  to  form  a 
ilower.     Thus,  in  the  pear,  it  takes  five  buds  to  form  one  full  cycle 
on  a  pear  branch.     When  growth  is  arrested  to  form  a  flower  this 
first  cycle  is  transformed  into  afive-lobed  calyx,  and  generally  this 
becomes  much  enlarged  and  fleshy,  and  covers  all  the  other  cycles 
of  buds  which  go  to  make  up  the  inner  layer  of  flesh  terminating 
in  the  i>etal3,  carpels  or  core,  and  so  on.     Now,  in  the  case  before 
the  Academy,  the  arresting  force  was  imperfect.    It  had  succeeded 
ID  forming  the  outer  or  calycine  verticiilate  series  of  buds  into  a 
fleshy  matter,  giving  what  here  might  be  called  the  cup  of  the 
-acorn,"  when  the  accelerating  or  branch-producing  force  gained 
1  temporary  advantage  and  pushed  on,  forming  the  acorn-like  cen- 
tre, but  only  to  be  soon  again  arrested.     This  abnormal  pear  was 
indeed  nothing  more  than  an  eflbii;  of  the  tree  to  produce  a  branch 
after  a  fruit  had  been  decided  on;  a  struggle  which  was  finally  de- 
ciie«1  in  favor  of  the  fruit,  if  we  might  speak  metaphorically  in 
explaining  the  case. 

Xatural  Hybrids. — Mr.  Meehan  said  that  modern  naturalists 
were  mostly  convinced  that  new  forms  were  evolved  from  old  ones, 
bat  bow  much  the  new  form  had  been  influenced  in  its  creation  by 
A  tbns  far  mysterious  law  of  change  inherent  in  the  old  form,  im- 
pelling it  to  bring  forth  the  new  one  when  nature's  own  good  time 
had  come;  or  how  far  external  influences  acted  in  bringing  about 
these  changesi  was  still  a  matter  for  science  to  solve.    He  thought 
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the  innate  power  of  change  was  much  greater  than  many  of  oor 
best  naturalists  were  willing  to  grant.  In  illustration,  he  held  a 
letter  from  a  leading  botanist  inclosing  what  he  contended  was  a 
hybrid  between  Verbena  stricta  and  V.  urticmfolia.  Mr.  M.  de- 
scribed the  structure  of  Verbena.  The  tube  of  the  corolla  was 
half  an  inch  in  length,  and  narrow,  and  only  insects  of  a  large 
size  and  long  trunks  could  reach  to  the  bottom  for  honey.  The 
anthers  were  curved  just  above  the  stigma,  and  both  organs  ma- 
tured near  together.  Above  all,  and  completely  closing  the  en-  j 
trance  to  the  tube,  was  a  dense  mass  of  hair.  Supposing,  on  ; 
prevailing  theories  of  cross  fertilization  by  insect  agency,  that  an  \ 
insect  should  visit  the  verbena  flower  for  honey,  and  the  trunk  j 
get  covered  with  pollen,  the  rather  large  trunk  would  get  stripped  \ 
clean  of  its  pollen  in  wiping  against  the  mass  of  hair  on  with-  | 
drawal ;  or,  if  a  little  did  remain  in  spite  of  the  brushing,  would 
most  likely  get  thoroughly  cleaned  on  the  visit  to  the  next  flower. 
Hybridization  by  this  agency,  and  there  appeared  to  be  no  other 
in  this  case  in  nature,  was  well  nigh  impossible.  He  had  always 
regarded  the  dangers  of  hybridization,  and  consequent  confusion 
of  species,  as  an  d  priori  argument  against  the  prevalent  theories 
of  cross  fertilization  by  insect  agency  being  any  part  of  a  great 
plan  for  the  development  of  the  races  of  plants.  At  any  rate  in 
Verbena^  the  mass  of  hair  in  the  throat  could  not  by  any  interpre- 
tation be  regarded  as  an  arrangement  in  the  aid  of  cross  breeding. 
It  was  an  obstruction,  and,  in  his  opinion,  an  insurmountable  one. 
The  striking  form  of  Verbena  between  F.  stricta  and  V.  urticae- 
folia^  sent  to  him  by  his  distinguished  correspondent,  he  should 
regard  as  no  hybrid,  but  as  a  form  evolved  in  the  due  course  of 
an  inherent  guidance  from  the  former  species,  a  power  continu- 
ously at  work,  and  which  "external  circumstances''  tended  as 
often  to  repress  as  to  aid. 


September  12. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-two  members  present. 

A  paper  entitled  "On  the  Lingual  Dentition,  Jaw  and  Genitalia 
of  Carelia,  Onchidella,  and  other  Pulmonata,"  by  Wm.  G»  Binney, 
was  presented  for  publication. 

Wehvifschia  mirabilis, — Mr.  TnoMAS  Meehan  called  attention 
to  a  specimen  of  Welwitschia  mirabilis^  exhibited  in  the  Portu- 
guese African  section  of  the  Centennial  Exhibition,  as  well  worthy 
of  the  examination  of  members  of  the  Academy.  The  trunk  in 
this  specimen  is  vase  form,  and  about  two  feet  across,  and  stands 
about  two  feet  from  the  ground. 
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Soctumal  flowering  of  Mentzelia  ornata. — Mr.  Thomas  Meehan 

said  this  old  species  had  only  just  found  its  way  into  cultivation, 

and  afforded  an  opportunity  to  note  its  distinctive  liabits.     His 

oepbew,  Mr.  Joseph  T.  Meehan,  had  kindly  watched  for  him,  and 

fbond  that  the  same  flower  opened  on  four  successive  nights;  on  the 

fifth  it  made  a  weak  attempt  to  open,  but  soon  faded  away.     The 

flower  commenced  to  open  soon  after  sundown  (6  P.M.),  very 

rapidly  the  first  day,  and  commenced  cl^^sing  again  in  about  three 

boars, becoming  entirely  closed  by  midnight.  The  second  night  they 

opened  more  slowly,  and  commenced  to  close  earlier,  so  that  the 

final  closing  was  again  about  midnight.     The  last  two  nights  the 

motion  was  slower,  but  occupied  about  the  same  time  on  the  whole. 

Mr.  Redfield  had  noted,  Mr.  M.  observed,  that  some  Mentzelias 

opened  by  day  and  some  by  night,  but  he  knew  of  no  attempts  to 

time  the  opening  exactly. 

In  order  to  tell  whether  these  openings  and  closings  by  night 
had  anything  to  do  with  fertilization  bj'  insect  agency,  he  had  in- 
closed one  flower  in  a  gauze  bag,  and  found  it  to  have  a  seed  ves- 
sel apparently  as  perfectly  developed  as  the  rest.  Tlie  seed  might 
possibly  be  imperfect  when  the  seed  .vessel  was  mature,  but  this 
was  hanily  likely,  as  the  instances  where  plants  developed  their 
capsules  in  the  absence  of  fertilization  were  uncommon. 


September  19. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Twenty-eight  members  present. 

Xoies  on  the  Conifer se. — Dr.  Engelmann,  of  St.  Louis,  spoke 
about  Abies  Fraseri^  the  very  local  species  of  the  highest  moun- 
tains of  North  Carolina,  which  he  had  just  visited,  together  with 
several  botanical  friends,  members  of  this  society.  This  is  tlie 
tree  which  caused  these  mountains  to  be  designated  as  the  Black 
Moontains;  giving  their  summits  that  sombre  hue  for  which  they 
are  known.  They  seem  to  grow  nowhere  but  on  these  mountains, 
and  only  on  those  that  reach  up  to  or  above  6000  feet  altitude. 
The  northern  localities  claimed  for  the  species,  rest  on  confusion 
with  forms  of  Abies  balsamea^  the  common  tiorthern  balsam,  of 
which  onr  tree  may  be  claimed  to  be  the  southern  representative. 
J.  halsatnea  does  not  seem  to  extend  southward  further  than  the 
TnginuLD  mountain  region;  and  it  would  be  interesting  to  as- 
certain how  near  both  species  approach  each  other. 

Besides  the  well-known  characters  of  the  cones  and  their  cusps, 
oedlcnt  distinctions  are  found  in  the  structure  of  the  leaves  of 
boCk  species.  It  may  not  be  generally  known,  though  it  is  a  fact 
Id  wkieb,  since  several  3'ears,  some  European  botanists  have  called 
ition,  that  the  anatomical  structure  of  the  leaves  of  these 
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species,  as  well  as  of  conifers  in  general,  are  extremely  various, 
and  that  this  structure  well  characterizes  many  species,  and  is  one 
of  the  safest  means  to  arrange  them  in  natural  groups.     Abies 
Fraseri  and  halsamea  are  so  nearly  allied,  that  without  fruit  they     \ 
are  constantly  confounded ;  but  the  structure  of  the  leaves  will    \ 
always  distinguish  them  so  well,  that  a  single  leaf,  or  even  a  frag-    \ 
ment  of  one,  will  invariably  solve  all  difficulty.     The  leaves  of    \ 
Abies  have  under  the  e(:^lermis,  and  between  it  and  the  cells  of    \ 
the  parench^^ma,  which  are  full  of  chlorophyll,  an  arrangement  of 
cells  of  thick  walls,  elongate  form,  and  destitute  of  chloroph3'll, 
analogous  to  bast  cells,  which  have  been  called  hypodermic  cells; 
we  find  them  in  uU  species  of  Abies  on  the  edges  and  on  the  keel, 
where  they  strengtiien  the  leaf;  but  their  distribution  under  the 
epidermis  of  the  upper  side  of  the  leaf  is  very  different  in  differ* 
ent  species — they  may  be  wanting  there  altogether  or   may  be 
differently  grouped,  or  may  extend  over  the  whole  upper  surface. 
Now  in  all  forms  of  A,  bahamea  they  are  there  almost  entirely 
absent,  even  in  those  of  the  highest  New  England  mountains;  while 
Fraseri  exhibits  under  the  microscope  a  continuous  hypodermic 
stratum  of  them. 

These  differences  may  seem  minute  and  perhaps  unimportant, 
but  the}^  remind  us  of  similar  structural  differences  in  the  higher 
or  vascular  crj'ptogams,  in  which  on  differences  in  variation  and 
cell-structure  much  stress  is  laid,  and  justly  so;  while  in  higher 
developed  plants  the  anatomical  structure  of  the  leaves  is  much 
more  uniform. 

This  leads  to  another  and  much  more  important  question,  the 
position  of  the  conifers  in  the  vegetable  world. 

Conifers  are  usuall}''  placed  at  the  bottom  of  the  dicotyledonous 
plants,  and  Cycadoje  with  the  highest  monocotyledons,  near  the 
Palms.  Now,  Robert  Brown,  more  than  fifty  years  ago,  has  shown 
that  both  differ  from  all  otiier  flowerino:  plants,  by  bearing  on  open 
leaf-organs  naked  ovules;  nor  are  their  seeds  inclosed  in  regular 
fruits,  a  peculiarity  which  has  procured  for  them  the  name  of 
gymnosperms.  It  must  be  admitted,  however,  that  to  this  day 
the  question,  tiiough  diligently  ventilated,  is  not  entirely  settled, 
or,  to  express  it  more  correctly,  gy mnospermy  is  not  yet  acknow- 
ledged I)}'  every  botanist. 

Calling  to  our  aid  the  investigations  in  another  field  of  natural 
science,  Palceontology  teaches  us  tiiat  the  lowest  forms  appear 
in  the  oldest  epochs  of  our  globe*s  history,  and  that  onl}''  in  the 
later  periods  the  higher  developed  forms  are  found.  Now,  the 
fact  is,  that  ages  and  ages  before  other  flowering  plants,  angio- 
spermous  plants  are  found,  and  almost  coctaneous  with  the 
earliest  cryptogamic  land  plants — in  the  Carboniferous  and  even 
in  the  Devonian  periods  conifers  already  made  their  appearance. 

As  in  the  development  of  the  mammals,  the  prototypes  of  many 
of  the  orders  are  found  anterior  in  their  geological  age,  as  well  as 
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lower  in  grade  of  development ;  so  the  conifers,  with  their  ezoge- 
ooos  trunk  and  their  often  numerous  cotyledons,  will  have  to  be 
considered  the  prototypes  of  the  exogens,  while  the  cycadeae  with 
endogenous  trunk,  and  unequal  or  almost  single  cotyledons,  are 
those  of  the  endogens.  Both  together,  comprised  under  the  gene- 
ral term  of  gymnosperms,  will  eventually  be  acknowledged  as  a 
link  intermediate  between  the  vascular  cryptogams  and  the  flower- 
ing plants. 

Naturalization  of  Plants. — Mr.  Martindale  spoke  of  the 
Tarioos  agencies  by  which  foreign  plants  have  been  introduced 
into  the  country,  also  of  the  manner  of  their  distribution,  instan- 
cing the  case  of  Rudheckia  hirta^  L.,  now  very  abundant  in  the 
eastern  section,  having  been  introduced  in  grass  seed  from  the 
west.  He  also  mentioned  a  number  of  plants  that  arc  common  on 
the  coast  of  Virginia  and  southward,  which  have  been  collected 
in  the  lower  counties  of  New  Jersey,  evidently  from  seed  carried 
by  birds  in  their  migrations  coastwise. 

Within  a  few  years  large  quantities  of  ballast  have  been  de- 
posited in  the  neighborhood  of  Philadelphia,  on  which  have  been 
collected  a  large  number  of  plants  not  found  elsewhere  in  the 
vicinity.  Some  of  the  species  occur  every  year,  and  in  some  in- 
stances spread  into  the  waste  grounds ;  others  have  not  appeared 
the  second  season,  although  their  seeds  became  fully  matured. 
He  stated  that  this  subject  of  introduction  and  establishment  of 
foreign  plants  was  becoming  of  more  and  more  importance,  as  the 
geographical  distribution  of  species  was  being  investigated,  and 
where  reasons  could  be  assigned,  as  to  the  manner  of  introduction, 
tbey  give  it  an  additional  interest.  He  had,  within  a  few  days, 
collected,  near  the  mouth  of  Wissahickon  Creek,  a  plant  which 
had  been  determined  to  be  Leonurus  glaucescens,  A  large  num- 
ber of  luxuriant  specimens  were  growing  in  the  locality  men- 
tioned, and  it  appeared  to  be  fully  established.  The  plant  is  an 
entire  stranger  in  this  part  of  the  country,  and  he  could  assign  no 
wiy  b}'  which  its  introduction  might  have  been  effected  at  this 
time.  It  might  possibly  have  been  introduced  from  Siberia,  b}' 
w^  of  Japan,  in  some  of  the  materials  intended  for  the  Cen ten- 
Exhibition. 


September  26. 

Mr.  Edw.  S.  Whelen  in  the  chair. 

Thirtj-foiir  members  present. 

A  paper  entitled  "  Remarks  on  Ptiloris  Wilsonii,  Ogden,"  by 
Jiflb  A.  Ogden,  M.D.,  was  presented  for  publication. 
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On  Sphenes  from  Delatoare  County^  Penna, — Dr.  Wm.  H. 
FoRWOOD,  U.  S.  A.,  communicated  the'  fact  that  a  number  of 
sphenes  of  very  large  size  and  beautiful  yeilo wish-green  color 
have  been  taken  from  a  quarry  on  tlie  proi>erty  of  J  no.  Mullin, 
near  Bridgewater  Station,  Chester  Creek  R.  R.,  Del.  Co.,  Penna. 
The  rock  formation  at  this  point  consists  for  the  most  part  of  a 
hard,  curled,  garnetiferous  gneiss,  with  here  and  there  a  narrow 
vein  of  quartz  or  feldspar. 

Iron  pjTites,  hornblende,  black  mica,  and  a  few  staurolites 
have  been  noticed  there.  Near  the  eastern  end  of  what  is  known 
as  the  middle  quarry,  there  is  a  stratum  of  loose,  dark-brown 
mica  schist, permeated  with  a  spring  of  water;  and  in  the  wettest 
portion  of  this,  about  ten  feet  from  the  surface,  the  sphenes  were 
found  in  a  small  space  in  disseminated  crystals,  associated  with 
loose  crystals  of  quartz. 

Unfortunately,  the  greater  number  of  them  were  broken  in 
blasting,  and  several  are  known  to  have  been  lost  or  destroyed ; 
but  he  had  collected  pieces  representing  over  thirt}'  (30)  distinct 
crystals  from  this  one  place.  They  vary  from  one  to  three  inches 
in  length,  and  all,  without  exception,  present  a  twinned  formation. 
Only  three  crystals  escaped  being  broken.  The  largest  is  two 
and  three-quarters  inches  long  by  an  inch  and  a  half  across,  and 
weighs  eight  hundred  and  sixty-four  grains  troy.  The  next  in 
size  is  two  inches  long,  and  weighs  five  hundred  and  ten  grains; 
and  the  smallest  is  an  incii  and  five-eighths  long,  and  weiglis  one 
hundred  and  ninety  grains.  lie  had  prepared  a  plaster  cast  of 
each  of  these,  which  were  presented,  together  with  the  fragment  of 
a  still  larger  crystal,  being  tlie  largest  one  found,  and  weighing 
ten  hundred  and  thirty  grains.  This  is  a  new  locality  for  sphenes, 
and  these  appear  to  constitute  a  new  variety  of  that  mineral  in 
this  State. 

The  Harmony  of  Antagonism  of  Teeth. — Dr.  McQuillen  di- 
rected attention  to  a  human  skull  in  which,  owing  to  the  loss  of 
the  bicuspids  and  molars  in  the  left  side  of  tlie  lower  jaw,  an 
upper  molar,  failing  to  meet  with  the  antagonizing  teeth,  pro- 
truded from  the  alveolus  twice  its  original  length.  In  addition 
to  this,  and  from  the  same  cause,  the  left  superior  maxilla  had 
fallen  considerablj'  below  the  level  of  right  superior  maxilla,  and, 
carrying  with  it  the  malar  bone,  had  lowered  the  orbit  to  such  an 
extent  that  the  face  must  have  been  quite  disfigured  during  life. 
There  was  a  marked  contrast  between  this  and  another  skull 
shown,  in  which  the  thirty-two  teeth  were  all  in  good  condition, 
symmetrical  in  their  arrangement,  and  illustrating  in  a  marked 
degree  the  harmony  of  antagonism.  During  life  the  upper  and 
lower  teeth  articulate  with  each  other,  so  that  when  the  jaws  are 
closed  they  maintain  each  other  in  their  positions.  The  incisors 
*vifnes  of  the  upper  Jaw  overlap  those  of  the  lower  so  as 
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to  coDceml  the  upper  third.  The  external  cusps  of  the  lower  hi- 
cospids  and  molars  are  received  into  depressions  between  the 
external  and  internal  cusps  of  similar  teeth  of  the  upper  jaw. 
>*o  two  teeth  oppose  each  other  only,  but  each  tooth  in  closing 
the  jaws  impinges  upon  two,  so  that,  should  a  tooth  be  lost,  or 
eren  two  alternate  teeth,  still  the  corresponding  teeth  of  the 
opposite  jaw  are  to  some  extent  opposed,  and  thus  remain  useful. 
ITben  a  tooth  is  wholly  unopposed,  a  process  is  set  up  in  the  jaw 
by  which  the  useless  organ  is  gradually  extruded  from  the  socket, 
is  shown  in  the  fii*8t  skull. 

Dr.  Isaac  T.  Coates  was  elected  a  member. 

Don  Alvaro  de  la  G^ndara,  of  Madrid,  Spain,  Col.  Juan  J. 
Xarin,  of  Barcelonai  Spain,  and  Sig.  Alessandro  Castellani,  of 
Rome,  Italy,  were  elected  correspondents. 

The  committees  to  which  they  had  been  referred  recommended 
ibe  following  papers  to  be  published : — 
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HOTE  ON  THE  DISCOVEBT  OF  BEPBESENTATIYES  OF  THESE  OEDSBS 
OF  FOSSILS  NEW  TO  THE  CEETACEOUS  FOEMATION  OF  VOETH 
AMEEICA. 

BT  W.  M.  GABB. 

It  is  not  often,  in  a  subject  so  long  and  so  thoroughly  worked 
over  as  has  been  the  palasontology  of  the  American  cretaceous 
formation,  that  a  student  has  the  good  fortune  to  discover  at 
the  same  time  the  first  representatives  of  three  orders  previously 
unknown.  In  a  little  lot  of  fossils  from  the  "  Timber  Creek"  or 
yellow  limestone  beds  of  the  neighborhood  of  Vincenttown,  New 
Jersey,  recently  found  by  Miss  Prances  H.  Bryan,  and  presented 
by  her  through  her  father,  Col.  T.  M.  Bryan,  to  the  Academy,  I 
find  the  stem  of  an  undescribed  Pentacrinite^  the  first  crinoid  of 
the  formation  in  the  United  States,  and  a  number  of  plates  of  the 
first  American  cretaceous  star-fish.  In  view  of  the  unusual 
interest  attached  to  these  discoveries,  I  shall  depart  from  the 
rule  I  have  followed  for  several  years,  of  abstaining  from  the  de- 
scription of  isolated  species  and  from  imperfect  material,  and 
give  the  following  brief  diagnoses,  in  the  hope  of  stimulating  the 
searcli  for  these  objects,  thereby  rendering  our  knowledge  of 
them  more  complete : — 

Fentaorinas  Bryani,  n.  s.    PI.  5,  fign.  1,  la,  lb. 

Known  only  from  two  fragments  of  the  stem,  one  consisting  of 
seven  joints,  the  other  of  eight  or  nine.  Stem  distinctly  pentan- 
gular, angles  rounded ;  segments  alternating,  each  alternate  one 
more  and  less  constricted  in  the  longitudinal  grooves.  The  less 
constricted  segments  are  concavely  rounded  on  the  sides,  while 
their  alternates  are  cut  on  each  side  by  a  deep,  acute  indentation, 
giving  them  the  appearance,  as  seen  from  above,  of  flowers  with 
five  rounded  petals.  Lateral  surface  of  the  segments  convex  and 
smooth;  articular  face  slightly  raised  on  the  margin  and  radiately 
denticulate. 

In  style,  this  stem  is  nearest  to  P.  scalaris^  Goldf.,  from  the 
Oxford,  especially  that  form  figured  in  Petr.  Germ.  PI.  52,  f.  3,  b; 
but  the  angles  are  more  rounded,  and  the  flower-like  appearance 
of  the  articular  face  of  the  segment  is  more  marked. 

Ooniaster  mammillata,  n.  s.    PI.  5,  figs.  2,  2a,  2b. 

About  thirty  nuirginal  plates  occur  in  the  collection,  some  of 
which  resemble  in  form  those  of  O.  (Ast.)  quinqueloba^  Goldf, 
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Pctr.  Germ.  PI.  63,  f.  5,  b,  c,  d,  except  that  they  are  somewhat 
shorter  and  thicker,  and  the  pointed  extremity  is  replaced  by  one 
truncated  nearly  straight  across.  But  the  most  marked  peculiarity 
of  the  present  species  lies  in  several  marginal  plates  in  the  collec-" 
lion,  corresponding  with  Goldfuss's  fig.  e.  These  are  longer  and 
narrower  in  form,  and  each  bears  on  the  end  of  the  plate,  which  is 
•cote  in  the  European  species,  an  elongated  rounded  protuber- 
ance, projecting  beyond  the  end  of  the  plate  and  overhanging  it. 
Other  smaller  plates,  about  one-half  longer  than  wide,  are  thinner, 
bot  retain  the  superficial  outline  of  the  first  mentioned. 

From  the  size  of  the  plates,  our  species  seems  to  be  nearly  of 
the  same  size  as  that  with  which  I  have  compared  it;  but  the 
difference  in  form,  and  the  great  rounded  protuberance  on  the 
long  plates,  reversing  the  relative  thickness  of  the  two  ends,  will 
at  once  distinguish  them. 

Since   writing  the  above,  I   have  received   from   Col.  Bryan 
another  little  fossil,  so  akin  to  the  present  subject  that  I  add  it. 
No  Cirripedes  have  been  reported  from  the  American  cretaceous, 
&Dd  his  fossil  is  the  carinal  plate  of  a  Scalpellum.     On  showing 
it  to  Mr.  Conrad,  he  recognized  it  as  being  similar  to  a  fragment 
in  his  possession  from  New  Jersey,  also  from  the  white  limestone, 
hat  of  which  the  exact  locality  is  unknown.     Through  the  kind- 
ness of  these  two  gentlemen,  therefore,  I  have  the  means  of  making 
known  the  species,  the  more  especially  since  Mr.  Conrad*s  carina 
is  accompanied  also  by  a  scutal  valve  of  the  same  animal.     The 
carina  (figs.  3  and  3a)  is  large,  indicating  a  size  of  about  an  inch 
and  a  half  in  length  of  the  animal,  without  the  stem.    It  has 
nearly  straight  sides,  is  very  gently  curved;   external   surface 
nearl}*  flat  at  the  upper  part  and  rounded  subangular  below  in 
the  median  line.     Upper  end  acute,  base  rounded ;    inner  face 
deeply  concave;  sides  bearing  a  prominent  linear  rib  which  marks 
the  three  parts  of  surface  into  which  Darwin  divides  this  plate. 
This  will  be  better  understood  by  a  reference  to  the  cross-section, 
PL  5,  fig.  36,  made  across  the  middle  of  the  plate.     The  scutal 
plate  (fig.  4)  is  nearly  straight  on  its  occludent  margin;  the  tergal 
margin  is  strongly  sloping  and  a  little  concave  at  the  apical  por- 
tion ;  the  base  is  straight  or  very^  slightly  convex.     The  surface  is 
slightly  angulated,  and  marked  by  strong  lines  of  growth.     I  pro- 
pose for  this  rare  fossil  the  name  of  S.  Conradi^  in  recognition  of 
the  donor  of  the  greater  part  of  the  material   from  which  the 
description  is  drawn. 
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HEXAGOVITE,  OOLDSMITH,  A  VABIETT  OF  TBEKOLITS. 
BT  QEORQE  A.  KOENIQ,  PH.D. 

In  a  paper  read  by  Mr.  Goldsmith  before  the  Academy  (August 
15,  1876),  be  described  a  new  mineral  occurring  at  Edwards,  St. 
Lawrence  Co.,  N.  Y.,  for  which  he  proposed  the  name  hezagonite. 
According  to  his  description  the  mineral  is  hexagonal  in  form,  is 
optically  uniaxial,  and  in  composition  is  a  bisilicate  of  magnesium, 
calcium,  and  sodium.  Mr.  Goldsmith  assigns  it  a  place  in  the 
beryl  group.  Upon  inspection  of  the  mineral,  the  habitus  of  the 
crystals  struck  me  as  being  very  little  like  that  of  a  hexagonal 
mineral.  Some  of  the  crystals,  especially  the  larger  ones,  have  a 
decided  tabular  habitus,  such  as  we  often  find  in  minerals  of  the 
rhombic,  monoclinic  and  triclinic  systems.  The  appearance  of 
the  mineral  is  altogether  novel  and  striking;  the  fine  light  ame- 
thystine color,  and  a  peculiar  lustre,  together  with  the  aggregative 
entwining  of  the  crystals,  render  it  very  attractive  to  the  eye- 
My  doubts  as  to  the  accuracy  of  Mr.  Goldsmith's  determination 
being  roused,  I  resolved  to  examine  the  mineral  myself,  having 
been  furnished  with  plentiful  material,  through  Mr.  Clarence  C. 
Bement's  kindness,  who  was  the  first  in  this  city  to  obtain  it. 

System  of  Crystallization^  Monoclinic.  The  crystals  form 
rhombic  prisms,  showing  the  faces  of  a  prism  and  of  a  pinakoid, 
the  excessive  development  of  the  latter  producing  the  tabular 
shape  of  the  larger  crystals.  The  section  of  the  prism  is,  of 
course,  a  hexagon,  but  the  peculiar  mode  of  aggregation  prevented 
the  definite  formation  of  the  terminal  faces.  However,  this  want 
is  partially  supplied  by  a  basal  cleavage  at  such  an  angle  that  no 
doubt  can  exist  as  to  the  monoclinic  character  of  the  mineral. 

The  larger  crj^stals  cleave  very  perfectly  according  to  the  prism, 
and  one  face  with  greater  perfection  than  the  other,  which  speaks 
also  for  the  monoclinic  form  of  the  mineral.  The  angle  of  cleavage 
was  found  124°  35'. 

From  a  large  number  of  measurements,  I  select  the  results 
obtained  from  one  crystal,  which  was  quite  small,  but  had  even 
and  splendent  faces. 
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BMbdiofB.  GaleiilAUd  anglM.  Mean. 

117°  43'  124°  47' 

242°  15'  117°  43'      124°  39' 

297°  40'  124°  30' 

360°  00'  117°  40' 

The  prismatic  angle  is  therefore  124°  39',  corresponding  very 
doselj  to  that  of  tremolite,  124°  30'.  Color  pink,  violei,  ametbys- 
tine;  lustre^  strongly  Titreous;  cleavage,  basal,  uneven  and  pris- 
matic 

H  =  6.5.  Sp.  gr.  =  2.996,  B.  B. 

Fuses  to  a  white  enamel  in  a  strong  flame.  The  white  powder 
remains  unchanged.  With  borax  gives  a  pure  amethyst  glass  in 
0.  FL,  with  sodium  carbonate  fuses  to  a  glass,  which  is  sky-blue 
when  cold.  These  reactions  indicate  manganese.  With  cobalt 
•olotion  reacts  like  an  earthy  silicate. 

Composition.  Oxygen. 

SiO,  ==  58.20  31.021 

MgO  =24.14  9.649  1 

CaO  =  12.20  3  485  1   jo  ^og 

Na,0  =    1.90  0.490  ^ 

MnO  =    1.37  0.308 

(A1,0,  +  Fe,0,)  =    1.40 


99.21 

The  oxygen  ratio  is  therefore  & :  Si  =  1 :  1.23,  and  the  simplest 
expression  is 

(MgO,  CaO)  SiO^ 

Now,  if  we  compare  with  this  the  composition  of  tremolite  from 
Gouverneur  N.  Y.,  a  white  variety,  analyzed  by  Rammelsberg 
(Pogg.  ciii.  299)— 

SiO,  =  57.40 

-     MgO  =  24.69 

CaO  =  13.89 

(Al,03  +  FeA)=    l-'74 
H,0  +  F  =    0.40 


98.12 

ve  sec  that  the  new  mineral  diflers  from  this  only  by  having  re- 
placed a  small  percentage  of  magnesium  and  calcium  by  manganese 
tad  aodiom.    The  manganese  produces  the  distinguishing  color. 


\ 
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BEMARKS  OK  PTILOBIS  WILSOKU,  OODEK. 
BT  J.  A.  OODEN,  M.D. 

In  my  description  of  Ftiloris  Wilsonii  (Proc.  Acad.  Nat.  Sci., 
p.  451,  1875),  two  important  characters  were  considered  as  being 
sufficient  upon  wliich  to  establish  the  species;  but,  since  the  pub- 
lication of  the  article,  it  has  been  observed  that  the  legs  and  feet 
are  those  of  another  bird. 

This  specimen  was  presented  to  the  Academy  by  Dr.  T.  B. 
Wilson  as  coming  from  the  Rivoli  Collection,  and  no  doubt  the 
present  legs  and  feet  were  substituted  for  the  absent  ones  so  as 
to  complete  the  mounting  of  the  bird.  This  was  not  noticed  at 
the  time  the  bird  was  described,  and  credit  is  due  to  Mr.  D.  G. 
Elliot  for  directing  my  attention  to  it. 

Reliance,  however,  may  be  placed  upon  the  other  characters— 
the  extent  of  the  metallic-colored  feathers  of  the  neck  and  breast, 
which  differ  from  Ftiloris  magnificus  in  that  they  are  not  confined 
to  the  centre  of  the  throat,  but  extend  around  beneath  the  eyes, 
covering  the  sides  of  the  neck,  as  well  as  in  front.  Now,  whether 
this  difference  be  due  to  the  manner  in  which  the  specimen  has 
been  prepared,  or  not,  remains  yet  to  be  fully  determined,  and 
cannot  be  without  further  investigation ;  if  it  is,  then  Piiloris 
Wilsonii  will  have  to  stand  as  a  synonym  of  Ftiloris  magnificus. 
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01  THS  LDrOUAL  DEHTITION,  JAW,  AND  OEKITALIA  OF  CABELIA, 
OVCHIDELLA,  AND  OTHEB  PULMONATA.  • 

BT  W.  G.  BINNET. 

lacrocjeliA  iportolla.  Old. 

Oregon.    Mr.  O.  B.  Johnson. 

Jaw  and  lingual  membrane  as  usual  in  the  genus.  (See  Proc. 
Acad.  Nat.  Sci.  Phila.,  1876.) 

Teeth  22 — 1—22.  The  6th  tooth  is  the  largest.  The  peculiar 
side  spur  noticed  on  the  inner  laterals  of  Macr.  Vancouver  en  sis 
is  present  in  this  species  also.  The  central  tooth  is  of  same  type 
ts  that  of  the  last-named  species,  to  which  sportella  is  most  nearly 
allied  by  iU  shell.     PI.  YI.,  fig.  aa. 

IndtM  laomatai,  Say. 

PI.  VI.,  fig.  c,  represents  the  dentition  of  this  species,  showing 
both  planes  of  the  cusps  and  cutting  points.  The  dotted  lines 
sliow  the  lower  plane,  i.  e.,  the  part  wliich  rests  on  the  base  of 
attachment.  This  is  what  I  have  hitherto  shown  in  my  plates. 
From  this  lower  plane  the  cusp  and  cutting  point  bulge  out  later- 
ally as  they  round  upwards.  The  most  outward  margin  is  the 
other  plane  shown,  giving  the  widest  extension  of  the  cutting 
point. 

InitM  fnligiaofiu,  OrifL 

On  pi.  VI.,  fig.  D,  is  a  lateral  tooth  of  this  species  showing  the  two 
planes  described  under  Z.  inomatus. 

InitMiT)  Bcrmadeniifl,  Pfr. 

Bermuda.     Mr.  J.  Matthew  Jones  to  Mr.  Bland. 

The  specimens  were  living,  enabling  me  to  study  advantageously 
the  external  characters  of  the  animal.  There  is  a  distinct  locomo- 
uve  disk  to  the  foot,  but  no  caudal  mucus  pore,  and  no  longitu- 
dinal furrows  abcTee  the  margin  of  the  foot,  so  that  the  species 
cannot  be  placed  in  Zonites^  which  has  the  last  two  characters. 
The  external  orifice  of  generation  is  quite  under  the  mantle,  not 
bdiind  the  right  eye-peduncle. 

The  jaw  and  dentition  I  have  already  described.  (Ann.  Lye. 
5at.  Hist,  of  N.  Y.,  X.,  221.) 

The  genitalia  present  the  following  peculiarities.  The  genital 
Madder  is  small,  globular,  on  a  long  duct.    The  penis  sac  is  long. 


] 
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tapering  to  its  apex,  where  it  receives  the  vas  deferens  and  the  * 
retractor  muscle.    There  is  a  long,  stout,  dart  sac,  containing  a 
delicate,  arrow-like  dart  of  the  same  form  as  figured  by  Leidy  for 
Zonit€9  ligerus  (Terr.  Moll.,  U.  S.  I.).  , 

The  absence  of  the  caudal  mucuspore  removes  the  species  from 
Zonites,  nor  can  it  be  placed  in  any  recognized  genus. 

Limax  Hewetoni,  J.  G.  Coop. 

California.    Dr.  Cooper. 

Pl.YI.,  fig.  F,  represents  the  genitalia  of  this  species,  which  I  have 
recently  drawn  from  specimens  kindly  furnished  by  Dr.  Cooper. 
For  description,  see  Ann.  Lye.  Nat.  Hist,  of  N.  Y.,  XI.,  p.  22. 

Llmax  oampestris,  Binney,  Tar.  oooidentalii. 

California.  Dr.  J.  G.  Cooper.  (See  Proc.  Acad.  Nat.  Sci.  of 
Phila.,  1872,  146,  pi.  III.,  fig.  o.) 

In  outward  appearance,  in  genitalia  and  in  jaw,  this  form  can- 
not be  distinguished  from  the  eastern  form.  Its  lingual  membrane 
has  35 — 1 — 35  teeth,  13  being  laterals.  On  some  of  both  the  inner 
and  outer  marginals  I  can  detect  the  side  spur  which  in  the  eastern 
form  I  have  only  observed  in  the  outer  marginals.  In  this  par- 
ticular, occidentalis  is  more  nearly  allied  to  L.  montanus^  Inger- 
8oII,'  but  when  the  value  of  differences  in  such  slight  details 
becomes  known,  I  believe  all  tiiree  species  will  be  found  identical. 

PI.  VI.,  fig.  X,  6,  gives  two  inner  marginals. 

Onohidella  borealis,  Dall. 

Alaska.    Dr.  W.  H.  Dall. 

In  three  specimens  examined  I  found  a  jaw  (pi.  VI.,  fig.  bb),  low, 
wide,  slightly  arcuate,  ends  scarcely  attenuated,  blunt,  anterior 
surface  ribless. 

Lingual  membrane  (pi.  VI.,  fig.  ee)  long  and  wide.  Teeth  about 
61 — 1 — 61,  arranged  strongly  en  chevron.  The  central  tooth  is 
large,  longer  than  wide,  truncated  above,  expanded  below  its 
middle,  and  incurved  at  the  basal  margin.  The  reflection  is  large, 
tricuspid,  each  cusp  bearing  a  decided  cutting  point.  The  side 
teeth  have  a  long,  narrow  base  of  attacliment,  a  small  portion  of 
its  upper  portion  thrown  outwards,  the  balance  curving  inwards, 
giving  an  irregular  bow-shape  to  the  whole  base  of  attachment — 

»  This  is  the  species  indicated  by  me  as  L.  IngenolU^  in  Proc.  Acad.  Nat. 
Bci.  Phila.,  1875,  170. 
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whoM  apper  and  lower  edges  are  abruptly  truncated.  The  reflec- 
tion U  near  the  base,  and  consists  of  a  very  small,  inner  cusp, 
bearing  a  small  conical  cutting  point,  and  another,  outer,  larger 
cusp,  bearing  an  extraordinarily  developed,  wide,  expanding, 
blantly  truncated  cutting  point.  As  the  teeth  pass  outwards 
towards  the  outer  margin  of  the  membrane,  they  at  first  increase 
ind  then  decrease  in  size,  but  retain  the  same  shape  quite  to  the 
edge. 

An  outer  lateral  tooth  is  fignred  in  c,  an  inner  lateral  in  6. 

Fig.  K,  of  plate  VL,  gives  a  view  of  the  lower  surface  of  the 
animal  and  also  one  of  the  head,  showing  the  short,  stout  eye 
peduncles  and  curious  oral  appendages. 

The  Onchidiidx  are  described  as  agnathous,  but  I  am  confident 
of  having  observed  the  jaw  figured. 

AzitliHax  Colambianiu,  Gld. 

From  Mr.  O.  B.  Johnson,  of  Forest  Grove,  Oregon,  I  have 

received  specimens  of  this  species.    On  examining  the  genitalia, 

I  find  them  to  agree  perfectly  with  what  I  have  already  figured  in 

Proc.  Acad.  Nat.  Sci.  of  Phila.,  1874,  pi.  XI.,  fig.  o.     I  am  con* 

vineed,  therefore,  of  the  identity  of  the  specimens  there  figured,  of 

which  some  doubt  then  existed. 

* 
Mmjuja  Botabilii,  W.  G.  B. 

Sta.  Barbara  Island,  California,  Mr.  Henry  Hemphill. 

PI.  VI.,  fig.  V,  represents  almost  the  whole  of  the  genital  system. 
The  penis  sac  is  long,  narrow,  tapering  at  its  apex,  where  it  receives 
the  vas  deferens:  the  retractor  muscle  is  inserted  below  the 
entrance  of  the  latter.  The  genital  bladder  is  oval,  on  a  long, 
aarrow  duct.  There  is  a  small,  saclike,  accessory  organ,  probably 
a  dart  sac. 

Ouvlia  bittolor,  Jay. 

Dr.  W.  H.  DaU. 

Through  the  kindness  of  Dr.  Dall,  I  have  been  able  to  examine 
this  species,  formerly  known  as  Achatina  bicolor.  Thus  I  have 
increased  the  list  of  subgenera  or  groups  of  Achatinella  of  Gulick's 
amngement,  whose  jaw  and  lingual  dentition  is  known,  leaving 
•till  to  be  examined  Newcombia  only  of  the  same  arrangement. 

It  will  be  seen  from  my  description,  that  while  Carelia  (or  at 
lesst  this  species)  differs  utterly  in  jaw  and  dentition  from  Oulick's 
Aehatmella  s.  n^  Bulimella,  Apex,  Partulina,  Auriculella,  it  agrees 
18 
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in  dentition  witL  his  Laminella,  Amastra,  Lcptachatina,  but  differs 
in  having  a  eostate  jaw.  Carelia,  therefore,  must  stand  distinct 
from  any  of  the  other  groups  of  Achatinelia. 

My  description  and  figures  should  be  studied  in  connection  with 
my  former  papers  on  Acliatinella  in  Annals  of  Lyceum  of  Natural 
History  of  New  York,  Vol.  X.,  p.  331,  pi.  xv.,  and  Vol.  XL,  p.  190, 
pi.  xiv.,  in  the  preparation  of  which  I  was  assisted  by  Mr.  Bland. 

The  animal  is  obtuse  before,  pointed  behind.  The  mantle 
appears  subcentral  in  the  single  individual  examined,  which  is 
preserved  in  alcohol.  The  orifice  of  respiration  and  anal  orifice 
are  as  usual  in  the  heliciform  genera.  The  genital  orifice  as  far 
as  1  can  judge  is  somewhat  removed  from  behind  the  right  eye 
peduncle,  rather  under  the  mantle  edge,  but  it  is  difiicult  to  say 
what  is  its  position  in  the  living  animal.  There  is  no  sign  of  a 
distinct  locomotive  disk  or  of  a  caudal  mucus  pore. 

The  jaw  (pi.  VL,  fig.  o)  is  low,  slightly  arcuate,  with  but  little 
attenuated,  blunt  ends:  anterior  surface  with  ten  stout  ribs,  den- 
ticulating  either  margin. 

Lingual  membrane  (pi.  VL,  fig.  oc)  long  and  narrow.  Teeth 
37 — 1 — 37  of  same  type  as  I  have  formerly  described  (1.  c.)  for 
species  of  Laminella,  Amastra,  and  Leptachatina,  the  marginals 
being  in'egularly  and  obliquely  pectinate  as  in  Achlla.  obesa  (1.  c). 

The  digestive  system,  as  would  be  anticipated  from  the  shai>e 
of  the  shell,  is  characterized  by  the  extreme  length  of  the  oeso- 
phagus. The  salivary  ducts  are  comparatively  short.  The  sali- 
vary glands  are  small  and  in  a  globular  mass  around  the  cesophagus. 
The  buccal  mass  with  its  pouch  of  the  lingual  membrane  is  as 
usual:  its  retractor  muscle  is  attached  to  the  retractor  of  the  head.  " 

The  genitalia  are  here  figured  (pi.  VL,  fig.  o).  It  will  be  seen 
that  there  is  in  the  specimen  examined  a  decided  external  swelling 
of  both  male  and  female  (the  former,  female  (/.  o.),  large  and  horn- 
shaped,  the  latter,  male  (m.  o.),  small  and  globular)  organs;  owing, 
perhaps,  to  the  sudden  immersion  of  the  individuals  in  alcohol. 
The  gravid  state  of  the  uterus  precludes  the  possibility  of  these 
swellings  being  preparatory  to  accouplement  This  condition  of 
the  external  orifices  accounts  for  the  wide  separation  of  the  genital 
bladder  from  the  vagina,  and  of  the  accessory  organ  (pr,)  from 
the  penis  sac.  The  figure  is  of  life  size,  all  the  organs  having  been 
accurately  measured.  The  testicle  (L)  is  composed  of  shoit  coeca 
grouped  in  a  globular  mass.    The  epididymis  {ep.)  is  short  and 
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grefttlj  conToluted.  The  ovary  (o.)  is  obtusely  tongue-shaped  and 
lobate.  The  oviduct  is  sacciform  and  contained  two  well-developed 
embryonic  shells,  showing  the  species  to  be  viviparous,  as  well  as 
four  masses,  probably  consisting  of  less  mature  embryos.  The 
genital  bladder  is  small,  suboval,  on  a  short  duct.  The  penis  sac 
(p. «.)  is  long,  cylindrical,  with  a  developed,  extended  median  con- 
striction. The  vas  deferens  (v.  d.)  enters  the  apex  of  the  penis 
sac:  the  retractor  muscle  {r.p.)  of  the  penis  is  inserted  just  above 
the  entrance.  There  is  a  long,  narrow,  accessory  organ  (pr.) 
vith  an  extended  median  constriction  to  the  penis  sac,  perhaps  a 
dart  sac  or  prostate  gland.  There  is  a  stout  retractor  muscle  (r.) 
to  the  external  horn-shaped  swelling  of  the  male  orifice. 

Micnpbysa  inenutata,  Poey. 

Corpus  Christi,  Texas.  A  dried  specimen  collected  over  thirty 
years  ago  by  Mr.  Bartlett. 

Jaw  low,  wide,  slightly  arcuate,  ends  blunt,  but  little  attenuated: 
anterior  surface  with  numerous,  crowded  ribs,  bluntly  denticu- 
latiDg  the  lower  margin. 

Lingual  membrane  (pi.  VI.,  fig.  t)  with  13 — 1 — 13  teeth,  5  per 
feet  laterals.  The  teeth  are  of  same  type  as  in  other  species  of 
Microphysa^  as  IngersoUi  (Ann.  Lye.  of  N.  H.  of  N.  Y.,  XI.,  pi. 
xriii^  fig.  c).  The  jaw  also  resembles  that  of  Microphyka  rather 
than  Patula^  to  which  I  formerly  referred  the  species.  Yon  Mar- 
tens places  it  in  Microphysa.    Fig.  6  shows  marginal  teeth. 

TlM«ptU  laflMta,  Say. 

Indiana.     Mr.  F.  Stein. 

Genitalia  as  in  T.  Rugeli.  See  Ann.  Lye.  Nat.  Hist,  of  N.  Y., 
XI^  pi.  xvi.,  fig.  18. 

llBTitnla  tokcrenloia,  Conr. 

Palestine.    A  dried  specimen  in  Mr.  Bland's  collection. 

Lingual  membrane  (pi.  YL,  fig.  j)  long  and  narrow.  Teeth  28 — 
I — 38.  Centrals  and  laterals  without  decided  side  cusps  or  cut- 
ting points,  but  the  central  cutting  point  has  a  decided  lateral 
Mge.  Marginals  low,  wide,  with  one  inner,  oblique,  large  bifid 
CitUng  point,  and  two  outer  smaller  cutting  points.  A  marginal 
ii  aboirD  in  /.  , 

Jaw  with  numerous,  crowded,  broad,  flat  ribs,  denticulating. 
margin. 
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Helix  monodoiii  Raokett. 

Indiana.    Mr.  F.  Stein. 

Genitalia  (pi.  VI.,  fig.  q)  characterized  especially  by  a  very  nn- 
proportionally  large  penis  sac,  which  is  long,  club-shaped,  greatly 
enlarged  above,  where  it  receives  the  vas  deferens  and  retractor 
muscle.  The  genital  bladder  is  elongate-oval,  small,  on  a  short, 
delicate  duct.  The  epididymis  is  convoluted  throughout  its  length. 
Polygyra  Postelliana,  Bland. 

Charleston,  S.  C.     Mr.  W.  Q.  Mazyck. 

Genitalia  as  in  P.  auriculata.  (See  Leidy  in  Binney's  Terr. 
Moll.  U.  S.  I.) 

Jaw  as  usual  in  the  genus:  over  12  ribs.  Lingual  membrane 
(pi.  VI.,  fig.  z)  as  in  P.  Hazardi,  (See  Proc.  Acad.  Nat.  Sci.  Phila., 
1875,  pi.  viii.,  fig.  5.)  The  change  from  laterals  to  marginals  is 
very  gradual,  and  formed  without  the  splitting  of  the  inner  cutting 
point.  There  are  21 — 1 — 21  teeth  with  about  7  laterals.  Extreme 
marginals  arc  shown  in  h, 
Polygjra  Dorfenilleana,  L«a. 

A  dried  specimen  long  preserved  in  my  cabinet  furnished  the 
lingual  membrane  here  described. 

Teeth  (pi.  VI.,  fig.  u)  20—1—20,  with  9  laterals,  the  tenth  tooth 
having  its  inner  cutting  point  bifid.  Base  of  attachment  subequi- 
lateral  of  central  and  lateral  teeth.  All  the  teeth  of  same  type 
as  in  P.  auriculata,  (See  Ann.  Lye.  of  Nat.  of  N.  Y.,  XI.,  pi.  xviii., 
fig.  E.) 
Polygyra  avara,  Say. 

Banks  of  St.  John's  River,  Florida.     Mr.  Cbas.  Dury. 

It  is  with  peculiar  satisfaction  that  I  give  these  details,  as  it  is 
one  of  our  rarest  species. 

Jaw  as  usual  in  the  genus,  with  over  12  ribs.  (See  Proc.  Acad. 
Nat.  Sci.  Phila.,  1875,  p.  201.) 

Lingual  membrane  as  usual  in  the  genus  (see  same,  p.  202). 
The  change  from  laterals  into  marginals  is  shown  in  the  9th  tooth, 
which  is  the  first  having  a  bifid  inner  cutting  point.  There  are 
17—1—17  teeth.     PL  VL,  fig.  y. 

Caraoolus  sagemon,  Beck. 

Gonjive  Island.     Prof.  Linden  to  Mr.  Bland. 

On  1)1.  B,  fig.  GG,  I  figure  the  dentition  of  the  specimens  described 
in  full  by  Mr.  Bland  in  Ann.  Lye.  Nat.  Hist,  of  N.  Y.,  XL,  197 

(1875). 
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This  species  (or  form  of  albolabris)  was  fonnd  by  me  near  Aiken, 
S.  C^  but  still  larger  specimens,  at  Macon,  Oa.,  in  the  Cit}'  Ceme- 
terj,  by  Mr.  H.  S.  Crooke.  The  form  seems  to  inhabit  a  narrow 
'  ftrip  of  territory  east  of  the  mountains  from  Abbeville,  S.  C,  to 
the  Gulf  of  Mexico.  The  largest  specimen  I  have  ever  seen  is  48 
milL  in  its  greater  diameter. 

The  jaw,  lingual  dentition,  and  genitalia  agree  with  those  of 
albolabris.  Fig.  i,  of  plate  YI.,  represents  the  genital  system  of 
one  individual  examined,  in  which  the  ovary  is  verj-  small,  and  the 
genital  bladder  unequal I3' divided,  both  points  differing  from  those 
of  other  individuals  examined.  This  shows  us  we  should  allow 
some  latitude  of  variation  in  the  details  of  the  genital  sj^stem  of 
any  given  species. 

Af lija  fidelia,  Gray. 

Oregon.     Mr.  0.  B.  Johnson. 

On  pi.  YI.,  fig.  p,  I  give  a  more  satisfactory  figure  of  the  -geni- 
talia of  this  species  than  formerly  published  by  me.  The  organ  x 
in  the  specimens  recently  examined  was  greatly  developed.  The 
org:an  is  a  dart  sac,  which  contained  a  dart  of  the  type  described 
below  under  Arionta  Mormonum. 

Ariomta  Hormoniua,  Pfr. 
Tulumne  Co.,  California.    Mr.  A.  W.  Crawford. 
PL  YI.,  fig.  8,  represents  the  genitalia.    The  general  appearance 
is  that  of  A.fidelis^  as  formerly  described  by  me  (see  below),  but 
there  is  an  additional  accessory  organ  (^.),  of  use  unknown  to  me. 
TLe  organ,  r,  is  a  dart  sac.     The  dart  is  short,  stout,  straight, 
swollen  at  its  base,  and  with  an  enlarged  acutelj*  pointed  apex 
(pi.  YI.«  fig.  k).    Upon  the  vagina,  above  the  insertion  of  the  penis 
sac,  is   a  ridge-like  process  (s.)  containing  in  three  individuals 
examined  one  round,  and  one  oblong  calcareous  nodule  (pi.  YI., 
tg,  j).    I  suspect  the  organ  14,  noticed  in  fidelis  (Proc.  Acad.  Nat. 
ScL  Piiila.,  1873,  pi.  I.,  fig.  5)  corresponds  with  this  process.      • 
Jaw  as  usual  in  Arionta:  7  ribs. 

Lingual  membrane  (pi.  YI.,  fig.  b)  as  usual  in  Arionta.  Teeth 
50 — 1 — 50,  with  15  laterals,  the  16th  tooth  having  its  inner  cutting 
point  bifid. 

ArioBta  seqnoieola,  J.  0.  Coop. 
Santa  Cruz,  California.     Mr.  H.  Hemphill. 
The  genital  sj'stem  (pi.  YI.,  fig.  a)  is  like  that  of  Arionta  Traski. 
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(See  Ann.  Lye.  of  Nat.  Hist,  of  N.  Y.,  XL,  pi.  VL,  fig.  iv.)  The 
accessory  bulb  upon  the  vaginal  prostate  is  somewhat  differently 
situated  in  this  species.  The  extreme  length  of  the  genital  system 
is  eighty-seven  millimetres. 

Jaw  and  lingual  membrane  already  described.   (See  Proc.  Acad.  * 
Nat.  Sci.  Phila.,  1874,  pi.  XIV.,  fig.  5.) 

Arionta  Californieniii,  Lea. 

Monterey.    Mr.  H.  Hemphill. 

Jaw  already  described. 

Lingual  membrane  with*  53 — 1 — 53.  Teeth  as  usual  in  the 
genus  (see  above).  The  side  cusp  and  cutting  ^point  appears  on 
the  9th  tooth.  The  inner  cutting  point  of  the  25th  is  bifid,  so  that 
there  are  about  24  laterals  (pi.  VL,  fig.  w). 

The  genitalia  are  as  in  A,  Nickliniana  already  described. 

Arionta  Dupatitlioiiarii,  Desh. 

Monterey.    Mr.  H.  Hemphill. 

Jaw  as  usual  in  the  genus,  with  four,  separated,  stout  ribs. 

Lingual  membrane  with  50 — 1 — 50  teeth.  There  are  no  distinct 
side  cusps  or  cutting  points  on  the  centrals  or  first  laterals,  though 
there  is  a  lateral  bulge  on  the  large  cutting  point.  The  distinct 
side  cusp  and  cutting  point  appears  on  the  ninth  tooth.  There 
are  about  nineteen  laterals,  the  twentieth  tooth  having  its  inner 
cutting  point  bifid.  The  marginals  are  as  usual  in  the  genus  (pi. 
VL,  fig.  u). 

Genitalia  as  in  A,  Traski  (1.  c).  The  penis  sac  is  more  slender 
and  has  no  retractor  muscle  in  the  single  individual  examined  by 
me.    The  oviduct  is  greatly  convoluted. 

Olyptoitoma  Kewberryanum,  W.  0.  B. 
San  Diego,  Cal.    Henry  Hemphill. 
Genitalia  (pi.  VL,  fig.  h).    or  is  a  dart  sac  or  prostate  gland. 

Balimuliii  Dormani,  W.  O.  B. 
•Port  Orange,  Florida.     Mr.  Chas.  Dury. 
Jaw  (pi.  VL,  fig.  M,  the  central  portion  only)  as  usual  in  the 
genus,  arcuate,  thin,  transparent,  ends  acuminated,  anterior  sur- 
fiuse  with  about  54  plait-like  ribs.    The  figure  gives  only  a  portion 
of  the  Jaw.     The  upper  median  ribs  are  very  oblique. 

Lingual  membrane  as  in  B.  laticinctus^  primularis^  papyraceua^ 
•to.   Teeth  79— 1—79.   Pl.VL,fig.HH.    This  is  the  first  species  of 
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BuUmulus  noticed  witliiu  the  United  States  having  this  peculiar 
tr|)e  of  dentition. 

Genitalia  figured  on  pi.  YL,  fig.  n.  Penis  sac  very  long  and  nar- 
row, ending  in  a  flagellum :  vas  deferens  entering  at  about  the 
anterior  fourth  of  its  length.  Genital  bladder  oval,  on  a  long, 
narrow  duct.    Xo  accessory  organs. 

liliBmlni  Xdwmrdfi,  Mor. 

Lake  Titicaca.     Prof.  Alex.  Agassiz. 

Jaw  low,  arcuate,  ends  rapidly  acuminated,  blunt:  anterior  sur- 
face with  over  ten  distant  ribs,  some  of  the  usual  Helix  type,  others 
like  the  plait-like  processes,  common  in  Cylindrella^  BuUmulus^ 
Gttotis^  Amphibulima^  etc. 

Lingual  membrane  (pi.  YL,  fig.  dd)  with  44 — 1 — 44  teeth.  Cen- 
trals of  the  osnal  Helicinm  type,  tricuspid:  laterals  like  centrals, 
QDsymmetrieal,  and  consequently  bicuspid.  The  change  to  mar- 
ginals very  gradual,  and  formed  by  the  simple  modification  of  the 
laterals,  without  any  splitting  of  the  inner  cutting  point. 

iMciaia  ovalUy  Qonld,  not  Say. 

BnriingtOD,  New  Jersey. 

Teeth  over  60 — 1 — 60.  Fig.  h  represents  extreme  marginals 
(pi.  VL,  fig.  a). 

Jaw  with  smooth  anterior  surface  and  prominent  median  pro- 
jection to  the  cutting  edge. 

EXPLANATION  OP  PLATE  VI. 

Fig.  A.  Lingual  dentition  of  Succinea  ovalis. 

Fig.  B.         *^  "  Arionta  Mormonum. 

Fig.  C.         "  "  Zonites  inornatus. 

Fig.  D.         **  "  "      fuliginosus. 

Fig.  EL  Oncbidella  borealis. 

Fig.  F.  Oenitalia  of  Limax  Hewstoni. 

Fig.  6.   Jaw  of  Carelia  bicolor. 

Fig.  H.   Genitalia  of  Glyptostoma  Newberryanum. 

Fig.    L  ^  Mesodon  major. 

Fig.  J.  Lingual  dentition  of  Turricula  tuberculosa. 

Fig.  K.  Dart  of  B. 

Fig.  L.   Calcareous  concretions  of  B. 

Fig.  M«  Jaw  of  Bnlimulus  Dormani,  central  portion. 
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Fig.  N.  Genitalia  of  M. 
Fig.  0.  "  Carelia  bicolor. 

L  Testicle. 
ep.  Epididymis. 
0.  Ovary. 
ovid.  Oviduct. 
g,  b.  Genital  bladder. 
p.  8,  Penis  sac. 
r.  p.  Retractor  penis. 

r.  Retractor, 
pr.  Prostate  gland  ?. 
V,  d.  Vas  deferens, 
m.  0.  Male  orifice. 
/.  0.  Female  orifice. 
e,  L  External  tegument. 
Fig.  P.  Genitalia  of  Aglaja  fidelis. 
Fig.  Q.  "  Stenotrema  monodon. 

Fig.  R.  "  Arionta  sequoicola. 

Fig.  S.  "  B. 

Fig.  T.  Lingual  dentition  of  Microphysa  incrustata. 

b.  Marginals. 
Fig.  U.   Lingual  dentition  of  Arionta  Dupetithouarsi. 
Fig.  V.   Genitalia  of  Binneya  notabilis. 
Fig.W.  "  Arionta  Califomiensis. 

Fig.  X.  "  Limax  occidentalis. 

b.  Inner  marginals. 
Fig.  Y.   Lingual  dentition  of  Polygyra  avara. 
Fig.  Z.  "  "  *"         Postelliana. 

Fig.  A  A.       "  "  Macroc3'cli8  sportella. 

Fig.  BB.  Jaw  of  E. 
Fig.  CC.   Lingual  dentition  of  G. 
Fig.  DD.         "  "  Bulimulus  Edwardsi. 

Fig.  EE.         "  "  E. 

b.  Inner  marginals. 

c.  Outer  marginals. 

Fig.  FF.   Lingual  dentition  of  Polygyra  Derfeuilleana. 
Fig.  GG.         "  "  Caraeolus  sagemon. 

Fig.HH.         "  "  M. 
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October  3. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Thirtj-six  members  present. 

A  paper  entitled  '^  On  the  Extrusion  of  the  Seminal  Products  in 
Limpets,  with  some  Remarks  on  the  Phyllogeny  of  Docoglossa," 
bj  W.  n.  Dall,  was  presented  for  publication. 

Bituminous  Sediment  of  the   SchuylhtU  Biver. — Prof.  Leidt 
remarked  that  he  had  been  recently  invited  by  Dr.  Josua  Lindahl, 
Secretary  of  the  Swedish  Commission,  who  had  nt  his  command  a 
fmall  steamer,  to  make  the  experiment  of  dredging  in  the  Schuyl- 
kill River.     He  had  accepted  the  invitation  in  the  expectation  of 
inding  abundance  of  the  smaller  aquatic  animals,  snch  as  he  had 
sparingly  detected  on  stones  near  shore  below  low-water  mark, 
JBSt  below  Fairmount   dam.     The  dredging  was  tried  near  the 
mouth  of  the  Schuylkill,  but  no  living  thing  whatever  was  drawn 
op^  as  the  mud  and  sand  were  black  and  saturated  with  bitumi- 
Boos  oil.     This  latter  fact  was  unexpected,  and  would  appear  to 
illostrate  the  mode  of  formation  of  more  ancient  bituminous  shales. 
Tie  refuse  of  the  city  gas-works,  and  probably  of  some  coal-oil 
refineries,  run  into  the  river.     The  oils  appear  to  have  an  affinity 
for  the  particles  of  cla}'  carried  down  the  river,  and,  precipitating, 
become  bituminous  sediments  at  the  bottom.   In  the  same  manner 
oils,  from  a  profusion  of  decomposing  animals,  and  probably  also 
plants,  supplied  the  sedimentary  muds  of  ancient  shales.     Many 
rrtu  of  the  lowest  plants  contain  abundance  of  oil,  and  it  may  be 
obser^'ed  in  such  forms  as  Yaucheria,  Diatomes,  etc. 

Ffrtilization  in  Beans. — Mr.  Meehan  obser^'cd  that  in  all  the 
&cn8sioDS  on  the  injurious  effect  of  close  breeding  in  flowers, 
and  the  consequent  theories  of  cross  fertilization,  nearly  all  the 
tffnments  were  drawn  from  structure.  We  are  asked  to  note 
certain  arrangements,  and  then  to  believe  that  certain  results  must 
Wow.  He  preferred  to  watch  the  plants  in  their  actions,  and  in 
tke  results  of  their  actions  when  excluded  from  external  agencies, 
Mieving  it  the  more  practical  way  and  preferable  to  the  theoretical 
«e.  One  of  his  friends  who  thought  he  was  wrong  in  limiting 
Imeet  agency  to  a  few  plants,  and  in  questioning  the  injury  from 
wfEcCable  close  breeding,  had  been  giving  for  some  months  past  a 
■nes  of  articles  in  proof  of  his  side,  which  was  the  generally  ac- 
spled  Tiew.  Of  course  the  position  of  his  friend  was  entitled  to 
il  the  benefit  to  be  derived  from  structural  arrangement;  but 
lien  be  referred  to  actual  behavior  in  plants,  it  came  within  the 
yioTioce  be  bad  marked  out  for  himself.  In  the  last  paper  there 
instance  of  this  kind.    After  noting  how  the  flowers  of 
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PhaseohiR^  the  common  bean,  were  formed ;  and  the  snpposed  im- 
possibility of  fertilization  by  its  own  pollen,  the  paragraph  con* 
eludes  as  follows :  "  The  machinery  tells  its  own  story  plainly. 
The  confirmation  is  familiar  to  all  who  know  beans  and  their 
facility  of  mixing  when  different  varieties  are  grown  together." 
Mr.  M.  said  he  claimed  to  "  know  beans"  for  thirty  years  past ; 
and  had  grown  large  numbers  of  varieties  side  by  side,  saving 
seed  from  them  and  re-sowing,  and  had  never  known  a  single  case 
of  admixture  from  this  close  proximity.  The  various  kinds  of 
both  Beans  and  Peas  in  cultivation  were  in  all  cases  evolutions, 
or,  as  would  be  commonly  said,  "  sports  or  accidents,"  or  were 
the  results  of  actual  manipulations  b}'  skilful  seed  raisers.  He 
had  no  hesitation  in  saying  that  his  friend  was  utterly  wrong  in 
his  impression  of  the  facts;  that  he  did  not  ^^know  beans;"  and 
the  fact  that  beans  would  not  mix,  though  so  close  together,  and 
so  freely  visited  by  bees,  was  an  excellent  argument  against  in- 
stead of  for  the  generally  received  theories  of  insect  cross  fertili- 
zation. 

Fruit  of  Akebia  quinala, — Mr.  Thomas  Meehan  exhibited  a 
fruit  from  a  plant  grown  by  Mr.  W.  Canby,  of  Wilmington,  Del., 
who  had  three  fruits  from  two  old  plants,  and  they  were  the  first 
fruits  he  had  heard  of,  after  twenty  years  of  extensive  cultivation 
in  America.  In  China  and  Japan,  where  it  is  a  native,  it  is 
regarded  as  an  edible  fruit,  and,  inferring  from  its  having  a  ver- 
nacular name,  Fugi-Kadsura-Akebi^  the  fruit  is  probably  common 
there.  Attempts  had  been  made  to  induce  fruitfulness  here  by 
cross  fertilization,  but  they  had  failed.  It  was  not,  therefore,  a 
question  of  fertilization,  but  one  of  nutrition.  The  fruit  is  as  large 
and  of  the  appearance  of  a  papaw  (Asimina  triloba)^  but  opens  on 
one  side  as  in  a  follicle  of  Asclepias^  disclosing  Jhe  long  column 
of  parietal  seeds.  Mr.  M.  pointed  out  by  it  the  difference  between 
the  Lardizabilaceous  and  Menispermaceous  orders. 

Note  on  Phallus  fcetidus. — Mr.  Meehan  exhibited  specimens  of 
what  he  supposed  to  be  a  variety  of  this  fungus.  It  was  very  rare 
with  him,  the  last  time  it  had  appeared  on  his  grounds  was  seven 
years  ago.  Its  brilliant  scarlet  color  and  strong  fetid  odor  would 
have  attracted  attention  had  it  been  in  existence  during  that  time. 
It  was  doubtful  if  any  existed  in  the  vicinity,  and  it  was  an  inte- 
resting question  whether  the  spores  or  mycelium  had  been  in  the 
ground  all  that  while,  or  whether  it  had  been  I'ccently  brought  as 
a  spore  in  the  atmosphere.  But  the  main  point  he  wished  to  draw 
attention  to  was  the  attraction  the  fetid  plant  had  for  meat  flies. 
They  abounded  on  the  plants.  The  common  toad  plant  of  green- 
houses (Sfajyelia  variegata)  attracted  these  in  the  same  way,  and 
it  was  said  to  be  a  scheme  to  aid  the  plant  in  cross  fertilization, 
the  stench  attracting  the  flies,  and  inducing  them  to  deposit  eggs 
under  the  impression  it  was  rotten  meat ;  though  what  benefit  it 
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■!<  to  the  11;  lo  be  thus  fooled  hnd  never  been  mailc  clear  to  him. 
Ii  the  c««e  of  this  fungus,  however,  it  would  hardly  be  contended 
thit  the  flies  had  beeo  deceived  for  the  piuposeB  of  fertilization, 
•or  coald  be  understand  why  "  in-und-in  breeding,"  if  bad  for 
phcnc^ams,  should  not  be  injurious  to  a  fungus  as  well. 

OCTOBKK  10. 

Ur.  Vadx,  T ice-President,  in  the  chair. 

Thirtj-two  members  present. 

Dentrudive  Coleoptera. — Dr.  Le  Conte  mentioned  that  a  small 
Coleopteroaa  insect  had  recently  proved  quite  destructive  to  car- 
pets in  bonses  in  Albany  and  neighboring  towns  in  New  York. 
Mr.  J.  A.  Lintner  had  sent  him  some  specimens  or  the  larvte  a  few 
WL«k9  ago,  which  proved  to  belong  to  some  species  of  Dermestidie, 
of  nnfamiliar  form.  Recently  Mr.  Lintner  succeeded  in  rearing 
ooe  of  the  larvie,  and  sent  the  imago  for  examination.  It  was 
inoKdiatelj  recognized  as  Anthrent/H  scrophularite,  a  very  com- 
VOD  European  species,  not  before  reported  as  occurring  in  the 
Cnited  States.  Uerbet,  Safer,  vii.  328,  mentions  that  the  larvK 
dntmj  natural  history  collections,  clothes,  furs,  leather,  and  edi- 
bln  (EsBwaareo). 

Sf  marts  on  the  Structure  of  Precious  Opal. — Prof.  Leidt  stated 
that  Signer  A.  0.  Arevalo,  proprietor  of  one  of  the  opal  mines  in 
Qoeretaro,  Mexico,  had  recently  called  upon  him,  and  exhibited 
a  large  collection  of  cut  opals  of  various  kinds,  comprising  the 
Bilk-white  opal  with  a  rich  harlctiuin  display  of  colors,  the  less 
valaed  transparent  glassy  variety  with  rich  hues,  and  the  red  fire 
opal  of  different  shades,  also  displaying  the  play  of  colors  of  the 
(pcrtrum.  From  among  them  he  had  selected  several  which  he 
exhibited  to  the  Academy  as  illustrating  in  an  unusually  distinct 
Banner  the  structure  of  the  precious  opal- 
One  of  the  specimens  is  white  opal,  emiting  on  one  side  from 
the  free  surface  a  brilliant  display  of  colors.  These  are  reflected 
6om  facets  ranging  from  }  to  I  mm.  in  breadth,  and  of  irregular 
polyhedral  form,  as  represented  in  figure  1. 

•  The  facets  are  distinctly  separated  by  fis- 
sures, which,  in  the  polishing  of  the  stone, 
have  t>ecome  more  or  less  filled  with  dirt, 
and  they  appear  to  form  tlic  surface  of  a 
mosaic  pavement  laid  on  a  basis  of  nraor- 
phouB  opal,  of  which  the  other  side  of  the 
Specimen  consists.  The  facets  are  distinctly 
striate ;  the  strije  heinst  parallel  on  the  same 
Fig.  1.  facet,  but  changing  in  direction  on  the  diflfcr- 

ent  ones,  though  pursuing  the  same  general 
CMiM  over  comparatively  targe  areas,  as  represented  in  the  same 
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figure.  Tbe  striis,  or  tubes  as  Sir  David  Brewster  considered 
them  to  lie,  vary  in  degree  of  fineness ;  some  apparently  being 
double  or  more  the  thiciiness  of  others.  He  liad  not  attempted 
to  measure  them  acciimtely,  but  tliey  appear  to  he  about  the  size 
of  the  lincB  in  the  ordinary  micrometer  eye-piece  of  tbe  microscope. 
There  appeared  usually  to  be  about  4  or  5  atriffi  iu  the  space  of 
j^oth  of  a  mm. 

Another  apccimen  is  a  dark  carnelian-haed  flre-opal,  which 
exiiibits  in  directly  looking  upon  it,  just  l>eneath  the  surface,  a 
patch  of  round  or  oval  spots  of  a  deeper  liue.  The  spots  range 
from  Jth  to  1  mm.  in  breadth,  and  are  separated  by  interspaces 
from  Jth  to  gth  of  a  mm.  The  appearance 
of  a  portion  of  the  specimen  magnified  [■ 
represented  in  figure  2,  The  spots  appear  at 
lenticular  disks  with  finely  striated  sitrfacea; 
the  strife  being  parallel,  and  on  the  different 
spots  pursuing  nearly  the  same  coarse. 
Viewed  at  a  certain  angle,  they  mainly  emit 
a  rich  golden-green  hue. 

In  another  opaque  white  specimen, emitting 
rich  hues,  the  striated  facets  are  more  or  len 
isolated  by  amorphous  opal,  and  vary  much 
in  size,  as  represented  in  the  mngnified  figure  3.     The  smaller 
facets  are  generally  irregularly  ovnl ;  the  larger  ones  appear  to 
be  made  up  of  an  aggregate  of  the  smaller 
kind.      Over   comparatively  large  areas, 
the  strite  of  the  different  facets  pursue 
nearly  the  same  direction,  but  in  contiga- 
ous  areas  they  even  pursue  quite  opposite 
directions,  as  represented  in  figure  3.     On 
the  larger  patches,  also,  as   I   have   at- 
tempted to  represent  them,  the  striie  are 
not  perfectly  continuous,  l>ut  appear  to  be 
rather  interrupted  in  bands.     On  another 
part  of  the  same  opal  the  brilliant  patches  would  appear  to  per- 
tain to  cylindroid  or  fusiform  rods  of  the  etriated  opal  imbedded 
in  amorphous  opal,  as  represented  in  figure  4. 
"^^B'^M      The  striffi  in  these  rods  appear  to  be  arranged  in 
^P^^^P      regular  parallel  layers,  so  that  either  longitudinal 

"^ or  transverse  sections  give  rise  to  the  appearance 

I    ^^  of  parallel  strive. 

1    ^H  From  these  specimens  precious  opals  would 

MmK  appear  to  he  constituted   of  an  aggregation  of 

Uw  particles  of  a  striated  or  finely  tubular  structure 

pj^  ^  which   may  be  imlKsddcd  in  a  basis   of  more 

amorphous  opa).    When  isolated  by  the  latt«r, 

the  particles  may  appear  as  lenticular  disks,  round  or  oval  halls, 

or  cylindrical  rods  with  rounded  ends  and  of  variable  length. 

Wlun  closely  aggregated,  these  particles  become  more  or  less 


Fig.  8. 
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polrbcdral.  The  particlcB  in  section  in  any  direction  present  a 
*tri:ilc<l  apposrance,  and,  according  to  the  varying  fineness  of  the 
itriz,  aait  their  inclination,  emit  the  varied  hues  for  which  the 
pncious  opal  is  so  much  admired. 

Obtfrrations  on  Rhuopoda. — Prof  Leidt  stated  that  last  July, 
io  the  sphagnum  swamps  of  Tobjhnnna,  Pocono  Mt.,  Monioe  Co., 
Ps^  he  noticed  an  abundance  of  a  Rhizopod  which  he  thought  he 
had  not  previously  seen,  and  which  be  at  Qret  supposed  to  lie  an 
DnJeacribevI  species,  but  which  lie  now  viewed  as  a  variety  of 
Byaliifphenia  ligala.  From  this,  as  previously  described,  it 
diders  in  the  test  being  of  a  pale  sienna  color,  and  perhaps  of 
gmter  thickness,  but  otherwise  is  like  it.  The  test  is  compressed 
pyriform.  with  the  length  and  breadth  nearly  or  about  equal,  and 
the  thicknesB  one-half.  The  lateral  borders  are  obtusely  rounded. 
Tlie  mouth  is  transversely  oval.  The  sarcode  is  colorless,  and 
attached  to  the  inside  of  the  test  by  diverging  threads.  The 
pMndopods  are  usually  from  two  to  three.  Measurements,  .08 
mm.  long  and  broad,  and  .036  thick,  with  the  mouth  .03  broad 
ud  .00^  wide.  Others  varied  from  .06  long  and  .08  broad,  to  .092 
bs^  by  .064  broad. 

In  observing  the  Pocono  variety  of  Hyalosphenia  ligata,  and 
the  beautiful  and  well-marked  species  Ifyaloephenia  papitio,  be 
ibtcctetl  an  important  point  of  structure  which  previously  had 
CKaped  hia  notice.  In  the  active  condition  of  these,  and  other 
DifflogiaaSf  they  are  seen  with  one  or  more  pseudopods  extended 
from  tbe  mouth  of  the  test,  to  the  margin  of  which  the  sarcude  is 
attached,  as  well  as  by  diverging  threads  to  various  |)oints  of  the 
interior  of  the  test.  The  interval  between  the  body  of  the  sarcode 
tad  tbe  interior  of  the  test  is  occupied  with  water.  The  extent  of 
Ite  iaterTftl  increases  with  the  increase  in  number  and  extent  of 
protrusion  of  the  pseudopods,  and  also  varies 
according  to  the  degree  of  emptiness  or  reple- 
tion with  food  of  the  sarcode  body.  When 
the  pseudopods  are  withdrawn  into  the  moutb 
of  tbe  test,  the  mass  of  the  sarcode  expands 
in  a  corresponding  ratio,  and  the  threads  of 
attachment  to  the  inside  of  the  test  contract 
in  length.  The  intervening  water  appears  to 
be  displaced  through  small  apertures  of  the 
lateral  borders  and  fundus  of  the  test,  which 
exist  in  numbers  usually  from  two  to  half  a 
dozen  or  more,  as  represented  in  the  figure. 

While  speaking  of  Rhizopods,  he  would 
ask  the  indulgence  of  the  Academy  to  listen 
to  some  remarks  on  recent  observations  on 
the  habits  of  several  species  of  Ama'ba. 

One  of  the  species  of  Amoeba  which  be 
had  most  commonly  seen,  he  took  to  be  the 
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Amrcba  verrucosa  of  Ehrcnberg,  with  which  the  A.  natans  of 
Pcrty,  and  the  A,  terricola  of  Greef,  appeared  to  him  to  be 
S3'iionymoii8.  This  species  he  had  found  in  many  places:  In  the 
crevices  of  the  brick  pavement  in  the  j'ard  attached  to  his  residence, 
in  brick  ponds,  in  the  ooze  of  the  rocky  shores  of  the  Schuylkill 
River,  in  sphagnum  swamps,  in  marsh  mud,  etc.  It  is  remarkable 
for  its  sluggish  character;  and  in  appearance  reminds  one  of  a 
little  pile  of  epithelial  scales,  or  fragment  of  dandruff  from  the 
head.  Api>earing  qundrately  oval  or  rounded,  transparent,  and 
more  or  less  wrinkled,  or  marked  with  delicate  wavy  lines ;  the 
pseudopods  rise  in  short  obtuse  mammillary  eminences  or  way&- 
like  ridges,  the  summits  of  which  are  composed  of  transparent 
ectosarc,  while  the  central  portion  of  the  body  is  occupied  by  a 
thin,  pale,  diffused,  and  finelj'  granular  entosarc.  This  contains 
one  or  more  vesicles,  usuall}'  one,  which  very  slowly  enlarges,  and 
then  less  slowly  collapses.  In  addition,  as  part  of  the  stnicturei 
an  oval  granular  nucleus  is  sometimes  visible.  The  food  contents 
generally  appear  not  to  be  abundant,  and  often  the  creature 
appears  to  be  empty  of  food  altogether.  The  character  of  its  food 
is  the  same  as  with  other  species  of  Amoeba.  It  not  unfrequently 
feeds  on  Ditlluglans.  In  a  specimen  from  sphagnum  water,  from 
Yineland,  X.  J.,  last  August,  he  observed  an  individual,  about  the 
j'^  of  a  millimetre,  containing  a  Difflugia  and  a  Trinema  together. 
As  observed  by  him,  the  species  ranges  from  ^^  to  ^  of  a  milli- 
metre in  diameter. 

On  the  morning  of  August  27,  from  some  mud  adhering  to  the 
roots  of  Sparganium^  obtained  the  day  previously  in  a  nearly 
dricd-up  marsh,  at  Bristol,  Pa.,  he  obtained  a  drop  of  material  for 
examination  with  the  microscope.  After  a  few  moments  he 
observed  an  Amoeba  verrucosa^  nearly  motionless,  empty  of  food, 
with  a  large  central  contractile  vesicle,  and  measuring  ^'^  of  a 
millimetre  in  diameter.  Within  a  short  distance  of  it,  and  moving 
directly  towards  it,  was  another  and  more  active  Amcsba,  the 
species  of  which  he  was  not  positive.  It  was,  perhaps,  the  one 
described  by  Dujardin  as  A.  limax^  by  which  name,  for  the  present 
purpose,  it  may  be  called.  As  first  noticed,  this  AmoBba  was 
limaciform,  ^  of  a  millimetre  long,  with  a  number  of  conical 
pseudopods  projecting  from  the  front  broader  end,  which  was  -^^  of 
a  mm.  wide.  The  creature  contained  a  number  of  spherical  food 
vacuoles  with  sienna-colored  contents,  a  large  diatome  filled  with 
endochrome,  besides  several  clear  vacuoles,  a  posterior  contractile 
vesicle,  and  the  usual  granular  entosarc.  The  A.  Umax  approached 
and  came  into  contact  with  the  motionless  A.  verrucosa.  Moving 
to  the  right,  it  left  a  long  finger-like  pseudopod  curved  around  its 
lower  half,  and  then  extended  a  similar  one  around  the  upper  half 
until  it  met  the  first  pseudopod.  After  a  few  moments  the  ends  of 
the  two  pseudopods  actually  became  connate  (the  second  time  he 
had  observed  this  phenomenon),  and  the  A.  verrucosa  was  inclosed 
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in  the  embrace  of  t\\e  A.  Umax.  The  latter  assumed  a  perfectly 
circular  outline,  and  after  awhile  a  imiforml}'  smooth  surface;  but 
the  central  contractile  vesicle  remained  in  the  same  condition,  nor 
did  be  once  observe  it  enlarge  or  collapse.  The  A,  Umax  now 
■oved  away  with  its  new  capture,  and  afler  a  short  time  what  had 
been  the  head  end  contracted,  became  wrinkled  and  villous  in 
appearance,  while  from  what  had  been  the  tail  end  a  number  (ten) 
of  conical  pseudopods  projected.  The  A.  verrucosa  assumed  an 
oral  form,  and  the  contractile  vesicle  became  indistinct,  without 
collapAing.  Moving  on,  the  A.  Umax  became  more  slug-like  in 
shape,  measuring  about  \  m.  long,  by  ^\  m.  broad.  The  A,  verru- 
rM4  now  appeareil  inclosed  in  a  large  oval  clear  vacuole,  was 
eonstricted  so  as  to  be  gourd-shaped,  and  had  lost  all  traces  of  its 
eontractile  vesicle.  Subsequently,  the  A.  verrucosa  was  doubled 
BpoD  itself;  and  at  this  period,  the  A,  Umax  discharged  from  one 
fide  of  the  tail  end,  the  siliceous  case  of  the  diatome,  which  now 
eootained  only  a  shrivelled  cord  of  endochrome.  Later  the 
J.  verrucosa  was  broken  up  into  five  spherical  granular  balls,  and 
these  gradually  became  obscured  and  apparent I3'  diffused  among 
the  granular  contents  of  the  entosarc  of  the  A.  Umax.  At  one 
■oment  the  five  granular  balls  derived  from  the  A.  verrucosa 
ippeared  to  be  contained  in  three  vacuoles,  and  the  A.  Umax  had 
a  more  contracted  and  radiate  form,  and  then  measured  -j'^  m.  in 
diameter. 

The  obserx'ation,  from  the  time  of  the  seizure  of  the  A.  verriicosa 
to  its  digestion,  or  disappearance  among  the  granular  matter  of 
the  entosarc  of  the  'A.  Umax^  occupied  seven  hours. 

From  naked  Amoeba;,  the  test  protected  rhizopods  were  no 
doobt  evolved,  and  it  is  a  curious  sight  to  observe  them  swallowed, 
home  and  all,  to  be  digested  out  of  their  home,  just  as  the  con- 
leats  of  diatomes  are  digested.  It  was  also  interesting  to  observe 
the  cannibal  Amoeba  swallowing  another,  and  appropriating  its 
stmcture  to  its  own,  just  as  we  might  do  a  piece  of  flesh,  com- 
pletel}',  without  there  being  any  excrementitious  matter  to  be 
Toided. 

Habits  of  Formica  rufa. — Mr.  McCook,  speaking  of  the  habits  of 
Formica  rufa^  stated  that  the  ants  descending  the  tree-paths,  with 
■bdomens  swollen  with  honey-dew  (called  by  him  Repletes)^  were 
irrested  at  the  foot  of  the  trees  by  workers  from  the  hill  seeking 
food.  Galleries  communicating  with  the  hill,  opened  at  these  points, 
troand  and  in  which  nunibers  of  ants  were  huddled  engaged  in 
drawing  or  bestowing  rations  of  honey-dew.  Similar  commissary 
stations  were  found  under  the  stones  near  by.  The  replete  reared 
opon  her  hind  legs,  and  placed  her  mouth  to  the  mouth  of  the  pen- 
sioner, who  assumed  the  same  rampant  posture.  Frequently  two, 
sometimes  three  pensioners  were  thus  fed  at  once  by  one  replete. 
Apparently  the  workers  engaged  in  building  at  the  hill  and  galleries 
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had  thus  resorted  to  these  feeding  places  to  obtain  ordinary  food, 
in  tlie  same  manner  that  queens,  moles,  and  young  ants  receive 
it,  viz.,  by  disgorgement  from  the  alxlomens  of  repletes.  The 
latter  commonly  yielded  the  honey-dew  complacentl}',  but  some- 
times were  seized  and  arrested  by  the  pensioners,  occasionally 
with  great  vigor. 

A  number  of  experiments  were  described  leading  to  the  con-> 
elusion  that  there  was  complete  amity  between  the  ants  of  a  large 
portion  of  the  field,  embracing  some  IGOO  hills  and  countless  mil- 
lions of  creatures.  Insects  from  hills  widely  separated  always 
fraternized  completely  when  transferred.  A  number  of  ants 
collected  from  various  hills  fraternized  in  an  artificial  nest,  har- 
moniously building  galleries  and  caring  for  the  cocoons. 

It  was  found  that  ants  immersed  in  water  when  replaced  upon 
the  hills  were  invariably  attacked  as  enemies;  the  assailants,  being 
immersed,  were  themselves  in  turn  assaulted.  A  number  of  ex- 
periments were  made  which  indicated  that  the  bath  had  temporal 
rily  destroj-ed  the  peculiar  odor  or  other  property  by  which  the 
insects  recognized  their  fellows. 

The  variety  of  F.  rufa  which  had  colonized  in  vast  numbers  on 
the  cliff  at  Rockland  opposite  the  steamboat  landing,  as  obsen^ed 
for  the  last  three  summers,  were  found  that  moniing  to  have  aban- 
doned the  place.  No  trace  of  them  could  be  seen  in  the  vicinity. 
The  crowds  of  human  beings  who  occupied  the  spot  during  the 
late  International  regatta  had  evidently  dispersed  the  republic 


October  17. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Thirty-six  members  present,   t 

A  paper  entitled  "  Descriptions  of  some  Vertebrate  Remains 
from  the  Fort  Union  Beds  of  Montana,"  by  Edward  D.  Cope,  was 
presented  for  publication. 


October  24. 
The  President,  Dr.  Ruschenberger,  in  the  chair. 
Thirty-seven  members  present. 

On  Webs  of  New  Species  of  Spiders. — Mr.  McCook  called 
attention  to  several  new  species  of  spiders,  with  the  view  to 
illustrate  the  existence  of  mixed  habits  in  construction  of  the 
wftb.    The  iint  of  the  two  great  groups  of  the  Aranese,  viz.,  the 
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N-Kiitary  Sjiiilors.  consists  of  the  four  suU-orders,  (1)  orb- 
wvawrs  (ih'hff'htrfff),  {'2)  line-weavers  (Jit'iitclarin  ^^  (li)  tulKj- 
«t-.ivtr!i  {  T'fbiftlarif*),  an<l  (4)  tunnel- weavers  {Tfrrihlarift), 
Tijf  tirst  wol»,  that  of  Kpvira  friaranen^  n.  sp.,  exhibits  ([uitc 
*ii*iiiK-llv  the  characteristics  of  the  first  three  of  the  above 
*..->-.'nk'rs.  The  orb,  which  is  the  primary  characteristic  of 
;::ir  -iiare  of  tills  arachnid,  is  partially  inclosed  by  a  web  havin<;r 
iii;iU'  as  di>tinrtly  the  eharacteristies  of  the  line-weavers.  This 
Mcindarv  snare  extends  several  inches  above  the  orb.  At  the 
!"[•  i-i  a  tertiary  snare  characteristic  of  the  thinl  sub-order.  It  is 
a  niv>rtar-shapi'd  tubi*.  of  white,  close  textured  silk,  opening  down- 
ward. Witliiii  this  the  spider  dwells,  clasping  with  its  fore-claws 
&  :ii"ck  thread  or  free  radius  wliieh  is  attached  to  the  centre  of  the 
v'll'.  Hv  bad  nut  been  able  to  determine  whether  the  secondary 
>ij:hV  is  used,  as  with  the  line-weavers,  in  taking  prey,  or  is  pos- 
*:''ly  :i  simple  protection  against  hymenopterous  enemies.  Tlie 
:•:"■  e  <»r  ti-nl  is  jjnite  frequent  in  connection  with  the  orb-weaver's 
•uriff,  but  tiie  mixture  of  the  linr-weaver's  habit  is  ran*,  having 
K»!i  i'bserviHJ  in  but  one  other  Kpeiroid,  Efn'ira  labijrinUiea  of 
IK-niz,  the  architecture  of  which  was  described.  A  possible 
tx«.-trplioii  was  noted  in  the  web  of  Aj'tjiopr  fasciata^  one  of  the 
iiiv>*i-t  I'eautiful  and  interesting  of  our  indigenous  spiders.  In  three 
:!>taiKes  the  orb-shaped  web  of  A.  fatirinta  was  found  protected 
»n  I'ithcr  ^ide  by  a  com-^shaped  mass  of  right  lines.  In  all  other 
wi'bs  of  the  same  species  observed,  this  mixed  habit  was  not  in- 
■iuati'd,  I*ossibly  it  may  be  in  the  course  of  development.  It 
tra'«  suirirested  that  the  use  of  this  auxiliarv  w'eb  miirht  be  to 
rrottvt  tlie  snare  from  destruction,  or  to  save  the  animal  from 
•  sjcniies.  A  like  tendency  to  mixed  webs  was  observed  in  a  new 
Sif^'^io  of  tnlH?-weaver  named  provisionally  Tt'fjenaria  pfi  ilnirichos. 
1:  i>  found  in  vast  numbers  upon  the  brick  walls  and  fences  of 
our  city.  Its  web  shows  distinctl}'  the  characteristics  of  the  orb- 
weaver's  snare  in  the  radial  lines  issuing  from  the  opening  or 
openings  of  the  central  tube.  These  lines  are  overlaid  upon  each 
otlivr.  and  with  the  adhering  street  dust,  present  the  appearance  of 
rude  laee-work.  The  outside  of  the  wall  seems  curiously  to  be 
preferred.  The  api>arent  atlinity  of  this  spider  to  Ergutia  benigna 
of  Europe,  and  Theridion  vwrologum  Hentz,  was  shown  by  photo- 
^aph  and  description.  The  latter  named  spider  much  resembles 
T.  philoteichoif  in  appearance,  although  uniformly  of  a  far  lighter 
hue.  Its  web,  cocoon,  and  general  habits  greatly  differ.  The  one 
appears  to  be  a  creature  of  the  city,  the  other  of  the  fields. 
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October  31. 

The  President,  Dr.  RuscnENBEROER,  in  the  chair. 

Thirty-five  members  present. 

A  paper  entitled  "  Descriptions  of  Vertebrate  Remains  chiefly 
from  the  Ashley  Phosphate  Beds  of  North  Carolina,"  by  Jos. 
Leidy,  M.D.,  was  presented  for  publication. 

Self-fertilization  in  Mcntzelia  ornata, — Mr.  ThoMAS  Meehan 
referred  to  an  objection  made  during  his  remarks  on  this  plant 
some  weeks  ago,  that  a  flower  which  had  produced  a  perfect  cap- 
sule under  a  gauze  bag  to  exclude  insects,  might  yet  not  produce 
perfect  seeds.    The  capsule  was  now  ripe,  and  the  seed  perfect. 

Direct  Oroioth  Force  in  Roots, — Mr.  Meehan  spoke  of  the  direct 
growth-force  in  roots,  as  illustrated  by  some  specimens  of  the 
White  Hickory  {Carya  tome.ntosa)  exhibited.  The  Hickories 
during  the  first  few  years  of  their  growth  developed  far  more 
beneath  than  above  the  surface.  He  had  seen  Pecan  Nuts 
(Carya  oZn;a?/brm2s),  with  weak  stems  not  two  feet  high,  have 
tap  roots  six  feet  long.  In  the  one  year  hickory  now  exhibited, 
the  tap  root  was  three  times  the  length  of  the  stem.  In  one  plant, 
however,  the  young  radicle,  instead  of  pushing  through  the  cletl 
made  by  the  separated  shell,  had  been  directed  into  the  shell,  and  in 
its  fruitless  effort  to  penetrate  the  wall,  had  lingered  so  long,  that 
the  upper  portion  had  grown  so  large  as  to  prevent  egress.  The 
root,  therefore,  instead  of  making  a  slender  growth  of  eighteen 
inches  long,  had  simply  made  a  bulb  of  about  tliree  quarters  of  an 
inch  in  diameter  with  the  shell  of  the  nut  attached  to  it. 

Interpretation  of  varying  Forms, — Mr.  Tnos.  Meehan  said  that 
William  l^artram,  in  the  last  century,  had  found  forms  of  Lirio- 
dendron  tulipifera  on  the  Schuylkill  lliver,  as  he  had  been  informed 
b}'  his  son-in  law,  with  entire  leaves,  but  only  tliis3'ear  had  he  suc- 
ceeded in  discovering  them.  Some  of  these  leaves  he  exhibited. 
He  observed  that  3'ears  ago,  such  discoveries  had  an  interest  in 
themselves.  Now  the  botanist  expected  to  find  entire  leaved  forms 
among  khids  usually  lobed,or  lobed  ones  among  the  entire  leaved 
class ;  the  onlj*  value  now  in  these  discoveries  is  in  any  lesson 
they  might  teach.  As  a  rule,  he  hesitated  to  refer  to  the  unpul>- 
lished  observations  of  others,  preferring  that  the  discoverers 
should  in  their  own  good  time  and  way,  report  what  they  had  found ; 
but  hoped  to  be  pardoned  on  this  occasion,  for  saying  that  on  a 
recent  visit  to  the  Academy,  the  distinguished  botanist  Dr.  Engel- 
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Dinn  had  pointed  out  that  some  oaks  had  lohed  leaves  even  in  early 
infancy,  while  others  had  entire  leaves,  but  that  those  which  had 
the  early  lobed  leaves  assumed  more  entire  leaves  when  mature,  and 
those  which  had  entire  leaves  when  youn<i^,  had  lobed  leaves  when 
fuliv  srown.     In  nianv  oaks  which  lie  haii  examined  he  found  Dr. 
En^clmann*s  observation  correct,  and  that  it  extendeil  to  many 
other  ])Iants.     The  mull>erries  generally  had  lobed  leaves  in  their 
Toiinircr  years,  but  when  mature  the  leaves  were  uniformly  entire; 
iDd  this  was  especMally  well  known  in  the  case  of  the  Brousso- 
ntfia.     In  3'oiing  Japan  Honeysuckles   the  leaves   were  querci- 
form  or  variously  lobed,  while  at  maturity  the  tendency  to  union 
was  often   remarkable.     In   the  common   ivy  the  halbert-sha|>ed 
leaves  of  youth,  alwaj's  gave  place  to  loUelcss  forms  when  of  fruit- 
iag  asre.     But  it  was  in   cruciferous  plants  that  the  ditferences 
were  best  seen.     Here  lyrate  or  ])innatilid  leaves  in  infancy  often 
gave  place  to  entire  ones  as  the  plant  grew,  while  there  were 
namberless  instances  in  which  entire  juvenescent  leaves  gave  place 
to  pinnatifid  ones  in  adolescence.     However,  the  point  for  the 
present  evening  was,  that  there  was  often  a  vast  difference  between 
the  leaves  of  a  plant's  early  life,  and  their  form  in  advanced  age. 
Id  Conifene  he  said  this  was  well  known.     During  the  first  few 
BODths  from  seed,  the  different   species  in  their  several  subdivi- 
sions were  so  nearly  alike,  that  it  was  almost  impossible  to  tell 
any  one  apart  till  a  little  age  ha<l  brou<;ht  divergence  from  the 
original  t^'pe.     He  exhibited  some  3'oung  Thujas  to  illustrate  this. 
The  early  Thujas  all  had  cricoid   leaves.     In   the  forms  which 
we  knew  as  Arbor  Vita?s,  the  condition  which  we  were  familiar 
with   was  the  secondarv   form.      In  these  the  leaves,  which    in 
javenescenee  were  free  and  heath-like,  had  become  almost  wholly 
nniteil  with  the  branches.     But  there  were  cases  where  the  young 
Arbor  Vitfies  had  never  had  power  to  leave  their  early  condition. 
Thev  were  the  analo(;ues  of  what  we  know  in  human  nature  as 
imhei-iltrs  or  feeble  minded  ;  and  of  this  class  were  many  so-called 
^'Bftinesporas^^^  Biota  Mehlensis^  and  man}*  Junipers  and  Thujas. 
He    bad  known  the   Thuja  ei'icoides  of  gardens   remain   fifteen 
years   in  this  infantile  state,  and  then  only  one  of  thousands  to 
regain  the  pure  adolescent  or  fan-like  arbor  vita;  form.     In  all 
these  cases  it  is  important  to  notice  that  a  comparative  feebleness 
fii  growth,  and  an  absence  more  or  less  total  of  all  disposition 
to  produce  flowers,  go  with  these  continuously  juvenescent  char- 
With  the  appearance  of  sexual  characters,  there   is  a 
of  form ;  and,  in  proportion  as  this  change  is  the  more 
■arkcf],  is  the  relative  productiveness.    The  White  Oak  ( Quercus 
sOa)  which,  during  its  first  year,  has  entire  leaves,  has  them  lol>ed 
at  VMlarit J ;  and  the  trees  which  have  them  the  most  deeply  lobed 
tfe  the  most  productive  in  acorns. 

He  foand  these  observations  to  hold  good  in  the  entire  leaved 
Xtrioikiidroii.    During  the  first  year  all  tulip  trees  had  entire 
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leaves,  or  at  least  more  or  less  so  in  comparison  with  those  which 
they  afterwards  assume.  These  hirge  trees  with  entire  leaves  had 
merelv  retained  their  juvenescent  Ibrm.  The  other  attendant 
characters  of  juvcnescenci'  were  also  present.  The  tree  from 
which  the  huge  entire  leaf  exhibited  was  taken  had  no  signs  of 
ever  liaving  borne  seeds.  In  one  pbice  he  found  two  trees  which, 
from  surrounding  circumstances,  he  should  judge  were  probably 
aboiit  the  same  age,  and  in  every  circumstance  relating  to  nutri- 
tion equally  favored,  one  with  very  deeply  cut  leaves  even  to 
the  most  feeble  branch  was  covered  with  seed  cones,  and  was 
thirteen  feet  in  circumference.  The  other  had  leaves  almost  entire, 
with  but  few  fruit,  and  a  trunk  of  only  eight  feet  round. 

The  danger  was  that  in  discussing  laws  of  variation  in  connco- 
tion  with  the  origin  of  species  we  may  overlook  these  sexual  and 
physiological  changes.  If  one  never  having  seen  a  Baltimore 
oriole  should  notice  particularly  the  brilliant  plumnge  of  the  male 
bird,  and,  without  noticing  the  sex,  com|)are  it  with  the  very  dif- 
ferent looking  female  bird,  he  would  be  very  apt  to  think  he  had 
found  a  "  missing  link"  in  a  grand  evolutionary  chain.  There 
were  many  differences  in  animals  which  were  recognized  as  having 
their  origin  in  obscure  sexual  laws,  as  well  as  many  more  unre- 
cognized but  j)robabIe ;  and  he  believed  these  cases  were  far  more 
numerous  in  vegetation,  and  they  would  have  to  be  carefully 
eliminated  from  consideration  in  any  stu<ly  on  the  origin  of  spe- 
cies or  the  evolution  of  form  in  relation  thereto. 

Edwin  A.  Barber,  11.  F.  Whitman,  and  Dr.  \V.  Forwood,  U.  S. 
A.,  were  elected  members. 

(•ol.  W.  L.  Ludlow  was  elected  a  correspondent. 
The  following  papers  were  ordered  to  be  printed  :— 
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01  THE  KJlRIHE  FAUNAL  BEOIONS  OF  THE  NORTH  PACIFIC;  AH 
nriXODVCTOBT  NOTE  TO  THE  BEPOBT  ON  ALASKAN  HTDB0ID8,  BY 
KB.  CLABX. 

BY  W.  II.  DALL,  U.  S.  COAST  SURVEY. 

Mr.  Clark's  paper  is  the  first  of  wliat  is  hoped  will  form  a  series, 

bv  ilirforc'iit  specialist;^,  on  the  collections  of  marine  invertebrates, 

c)>:.iinot]  li^-  me,  with  the  co-operation  of  my  party  and  other  per- 

*Gn<  interesteil,  dnrin^  a  period  extending  over  nearh*  ten  years. 

The  first  explorations  in  that  region  were  l^egun  in  18ft5,  under 

the  direction  of  tlie  late  lamented  Rol)ert  Kennicott,  and  by  the 

courteous  ci>-o]^ration  of  the  officers  of  tlie  Western  Union  Tele- 

^aph  Compan3\     Since  the  death  of  Mr.  Kennicott  the  direction 

of  llie  work  has  devolved  upon  me.     l\y  far  the  richest  j)ortion  of 

the  invertebrate  collections  has  been  obtained  between  18TI  and 

l*To,  while  engaged  on  hydrographic  work  for  the  U.  S.  Coast 

Survey-     During  the  whole  period  mentioned  the  work  has  been 

tided  by  the  earnest  co-operation  of  the  Smithsonian  Institution, 

a  eircuii]8t*ince  to  which  is  due  a  large  part  of  our  success. 

AiDong  those  persons  to  whom  we  owe  thanks  for  assistance  in 

forming  the  collections,  and  to  whom  I  beg  to  express  my  sense 

of  ijidebtedncss,  are  particularly*  to  be  mentioned   Capt.  K.  E. 

Smith,  of  San  Francisco,  whose  energetic  dredgings  in  the  Arctic 

Ocean  have  furnished  nearly  all  our  material  from  that  region ; 

Mr.   Bcrnbard    Hendel,   formerly   stationed   at  Unalashka ;   and 

Messrs.  W.  G.  Hall,  E.  P.  Herendeen,  A.  R.  Ilodgkins,  Sylvanus 

Bailey,  Mark  W.  Uarrington,  Marcus  Baker,  and  \Vm.  M.  Xoyes, 

attached  for  shorter  or  longer  periods  to  the  Coast  Survey  party 

ander  my  charge.  To  the  officers  directing  the  U.  S.  Coast  Survey 

I  have  been  indebted  for  hearty  co-operation. 

In  April,  1873,  I  gave  a  short  notice  of  the  principal  faunal 
regions  into  which  the  information  gained  in  the  field  seemed  to 
permit  the  division  of  the  coast  of  Alaska.  Mr.  Clark's  independ- 
ent reasoning  from  a  study  of  the  liydroids  alone,  confirms  in 
every  particular  the  opinions  then  expressed,  and  information 
gained  since  ]873,  seems  to  ofi^er  only  additional  confirmation  of 
the  views  held  by  me  at  that  time,  with  some  interesting  additions. 
A  brief  statement  of  these  views  will  be  in  place  here. 
The  coast  of  Alaska  and  northwest  America  from  Monterej', 
California,  north  and  west  may  be  divided  into  three  faume. 
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I.  The  Oregonian  Fauna, 

This  extends  from  Monterey  to  the  Shumagin  Islands. 

II.  The  Aleutian  Fauna, 

The  range  of  this  province  is  from  the  Shumagins  westward 
throughout  the  Aleutian  chain,  and  northward  to  the  winter  line 
of  floating  ice  in  Bering  Sea;  a  line  extending  westward  from 
Cape  Newenham  toward  and  grazing  the  Pribiloff  group,  and 
thence  to  the  western  termination  of  the  Aleutian  chain,  bounded 
by  the  depth  of  the  water  in  Bering  Sea,  extending  probably  to 
no  greater  depth  than  Ave  hundred  fathoms,  and  entirely  cut  off 
from  the  adjacent  coasts  of  Asia. 

III.  The  Arctic  Fauna. 

This  well-recognized  fauna  passes  in  water  over  five  hundred 
fathoms  in  depth  indefinitely  southward  on  the  ocean  bottom.  By 
the  shores  it  is  limited  by  the  winter  line  of  floating  ice,  or  water 
of  the  temperature  of  thirtj'-two  Fahrenheit  at  the  suiface,  for  a 
certain  proportion  of  the  year. 

The  species  belonging  to  this  fauna  creep  southward  along  the 
shores  to  the  northernmost  islands  of  Japan  on  the  west  coast  and 
Cape  Newenham  on  the  east  coast  of  the  ocean  of  this  region. 
Many  of  them  extend  even  further  south ;  as  the  species  of  Arctic 
habitat  have  a  greater  facility  of  adaptation  to  other  than  their 
normal  conditions  than  those  of  any  other  existing  fauna. 

The  material  derived  from  the  coasts  of  N.  W.  America,  from 
Cook's  Inlet  south  and  east,  indicate  a  series  of  Arctic  colonies 
in  favored  localities,  the  future  exploration  of  which  olfers  a  labor 
of  the  highest  interest.  These  colonies  are  situated  where  the 
depth  of  water,  the  drippings  of  glaciers,  and  the  high  and  adja- 
cent shores  of  the  Great  Archipelago,  combine  to  reduce  the 
temperature  of  the  water  below  its  apparently  normal  isotherm. 
Cook's  Inlet  affords  one  of  them,  one  exists  in  the  Gulf  of  Georgia, 
and  others  only  await  further  exploration. 

In  these  colonies  we  And  strictly  Arctic  species,  such  as  nor- 
mally abound  in  the  vicinity  of  Icy  Cape ;  islands  of  polar  life 
surrounded  by  shoaler  water;  forms  altogether  alien  to  them.  In 
the  absence  of  information  as  to  depth  and  temperatures,  collec- 
tions made  at  such  localities  would  indicate  to  the  student  only 
inextricable  confusion  of  different  faunae. 

The  species  of  each  fauna  are  not,  of  course,  rigidly  bound 


]«i76.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  207 

irithin  the  limits  above  set  forth.  According  to  their  various 
dt^roes  of  adaptability  to  the  surroundings,  they  creep  south  or 
Gorth  from  their  own  pro|)er  region,  until  their  limit  of  tempera- 
ture is  reached. 

Nevertheless  the  course  of  currents,  the  changes  in  depth  and 
the  variation  in  temperature,  are  so  fur  co  ordinate  that  the  limits 
herein  mentioned  may  be  taken  as  approximately  exact  for  the 
iD.i$$  nf  species. 

I  would  here  reiterate  the  view  published  by  me  in  1868,  that 
tcm|)orature,  and  temperature  alone,  is  the  great  factor  in  dcter- 
mining  the  limits  of   marine  faunae.      Depth,  salinity,  specific 
gravity,  motion  or  quietness  in  the  water,  and  geological  character 
of  the  shores  and  sea  bottom  have  their  influence  in  determining 
the  distribution  and  individual  characters  of  pai*ticular  species  or 
imall  groups  of  s{>ecies ;  but  for  marine  faunte,  all  my  field  obser- 
vations lead  to  but  one  conclusion,  that  they  are  absolutely  de- 
jiendent  on  the  water  temperatures.   It  is  hardi}'  necessary  to  point 
oot,  in  view  of  recent  deep  sea  researches,  that  the  ocean  valleys 
which  so  sharply  separate  adjacent  faunae,  are  in  such  cases  valleys 
of  depressed  temperature  as  well  as  depressed  sea-bottom.     Leav- 
ing out  strictly  littoral  or  shore  forms,  restricted  by  the  nature  of 
their  food  to  ver}'  moderate  depths,  no  case  is  known  to  nie  in 
•  hii-h  a  deep  sea  valley,  not  containing  colder  water  than  that  on 
either  side  of  it,  separates  two  great  marine  faunal  provinces. 
Local  subfaunne  are  not  here  considered. 

The  geological  formation  sup])lies  the  elements  of  plant  life ; 
the  ])hytopbagous  mollusks  are  distributed  where  they  can  obtain 
ifaeir  favorite  food.  All  formations  supply  some  algne,  and  the 
zoophagoiis  mollusks  can  find  some  food  almost  an3'where.  They 
ire  therefore  the  best  indices  of  faunal  provinces  in  their  own  sub- 
kingdom.  Something  similar  is  probably  true  of  other  groups  of 
marine  animals.  The  mollusks  are  here  referred  to  as  the  group 
vith  wLich  I  have  the  greatest  familiarity.  A  striking  instance 
of  this  local  distribution  is  afforded  by  granitic  areas.  On  the 
Alaskan  coast  these  appear  to  afford  special  opportunities  for  the 
fffowth  of  tlie  red  or  chlorospermous  algse.  In  granitic  districts 
they  are  quite  abundant  compared  with  what  we  know  of  their 
ccdurence  in  sandstone  or  basaltic  regions.  Here  also  we  find  a 
inmber  of  species  which  prefer  red  algse  as  food,  and  a  notable 
tatdcncy   to   rosiness  in   the  coloring  of  shells   and  annelids. 


} 
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Other  details  of  a  sirailar  nature  are  reserved  for  future  publica- 
tion. 

In  regard  to  the  collection  of  hydroids  it  may  be  remarked  that 
the  collection  illustrating  the  Arctic  province  was  ver}'  small,  and 
by  no  means  sufficient  to  represent  it  fairly. 

The  Oregonian  province  is  also  less  fully  represented  than  is 
desirable.  For  the  Aleutian  region  the  collection  is  tolerably  full,  ] 
though  it  cannot  be  doubted  that  many  of  the  more  minute  or 
delicate  forms  were  overlooked.  However,  Mr.  Clark's  paper 
forms  a  desirable  contribution  to  our  knowledge  of  a  little  known 
region,  and  must  be  regarded  as  a  considerable  advance  on  our 
previous  information.  It  is  to  be  expected  that  a  fuller  investiga- 
tion of  the  Arctic  province  will  reveal  many  more  circumpolar 
species,  and  in  the  Oregonian  fauna  a  fuller  representation  of  those 
alreadv  known  from  the  Californian  coast. 

The  types  of  the  species  mentioned  are  deposited  in  the  National 
Museum  in  charge  of  the  Smithsonian  Institution  at  Washington; 
a  series  has  also  been  placed  in  the  Peabody  Museum  of  Yale 
College,  and  in  the  Museum  of  the  University  of  Michigan. 
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UrOlT  OV  THE  KYDBOIDS  COLLECTED  OK  THE  COAST  OF  ALASKA  AKD 
TSB  ALXUTIAir  I8LAHDS.  BT  W.  H.  DALL,  U.  S.  COAST  STnEtVET,  AKD 
FAITT,  FXOlf  1S71  TO  1874  nrCLUSIYE. 

BT  8.  F.  CLARK,  YALE  COLLEGE,  NEW  HAVEN. 

The  Hydroids  collected  on  the  Alaskan  coast  by  Mr.  Dall,  rep- 
resent the  fauna  more  or  less  completely  from  the  Sea  Horse  Islands 
southwest  of  Point  Barrow  in  latitude  about  71®  north,  to  Kyska 
Hirbor52*^  north,  and  from  St.  Paul  Island,  PribilofT  group,  longi- 
tude ITO^  west,  and  Kvska  Harbor  182°  west  to  Silka  in  longitude 
ISo^  west.  This  region  includes  a  coast  line  of  about  4000  miles 
BAttrally  divided  into  three  great  divisions.  The  Arctic  region, ex- 
tentiingfrom  Point  Barrow  to  Ca|>e  Prince  of  Wales,  washed  by  the 
Arctic  Ocean;  the  western  region,  including  all  of  the  western  coast 
of  Alaska  from  Cape  Princeof  Wales  to  the  Aleutian  Islands,  borders 
on  Bering  Sea,  and  the  southern  region,  extending  from  the  Aleu- 
tian Islands  to  Sitka,  washed  by  the  North  Pacific.  As  the  north- 
em  region  is  only  represented  by  two  species,  one  from  the  Sea  Horse 
Islai^ls  and  Cape  Prince  of  Wales,  and  one  from  Icy  Cape,  we  have 
no  opportunity  of  comparing  the  Hydroid-fauna  of  that  region 
with  those  of  the  other  two.  The  region  most  abundantly  repre- 
sented in  the  collection  is  the  southern,  and  it  is  here  also  that  we 
find  the  most  strongl}'  marked  fauna;  for  of  the  forty-two  species 
in  the  collection,  twenty-four  are  from  the  southern  coast  east  of 
ibe  Shumagin  Islands,  and  of  these  twenty-four,  fourteen  are 
peculiar  to  this  southern  region.  From  the  shores  of  the  Aleutian 
Islands,  from  Unimak  to  Kyska,  there  are  fifteen  species  repre- 
•ented,  six  of  which  are  not  found  elsewhere,  and  four  are  found 
both  to  the  northward  in  Bering  Sea,  and  to  the  eastward  in  the 
Xorthem  Pacific.  The  collections  from  these  two  regions  (the 
Alentian  Islands,  and  the  southern  Alaskan  coast,  from  the  Shu- 
magin Islands  east  to  Sitka)  contain  thirt}'  species,  or  fully  three- 
foarths  of  the  known  species  from  Alaska.  While  this  result  is 
in  p^rt  due  to  the  fact  that  the  greater  amount  of  collecting  has 
been  done  in  these  regions,  it  also  indicates  a  richer  fauna,  for 
•ome  important  genera  of  the  southern  fauna  are  not  represented 
Aorth  of  the  Aleutian  Islands. 

The  most  etrongly  marked  barrier  on  the  coast,  as  indicated  by 
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the  hydroids,  is  the  Shumagin  Islands  on  the  southern  shore, 
which  is  apparently  the  dividing  line  between  the  northern  and 
southern  forms.  As  in  all  the  divisions  of  nature,  there  is,  of 
course,  no  sharp  line  of  demarcation,  but  a  number  of  the  species 
of  each  group  have  a  range  extending  into  the  region  of  the  other. 

Of  tlie  forty-two  species  represented,  sixteen  have  been  recorded 
from  the  English  coast,  and  of  this  latter  number,  all  but  two  are 
found  on  the  shores  of  New  England ;  of  the  remaining  twenty- 
six,  one  is  identical  with  a  New  England  form  and  the  rest  are 
new.  The  great  majority  belong  to  the  group  Thecaphora  of 
Hincks,  there  being  but  four  representatives  of  the  Athecata. 

The  following  table  contains  a  list  of  all  the  Hydroids  in  the 
collection,  and  gives  their  range  upon  the  Alaskan  coast : — 


THECAPHORA. 


(i 


fC 


ti 


(i 


n 


il 


Obelia  longissima  Hincks  (Pallas). 
Clytia  Johnstoni  Hincks  (Alder). 
Campanularia  dcnticulata,  sp.  nov. 

circula,  sp.  nov, 
turgida,  sp.  nov. 
comprcssa,  sp.  nov. 
spcciosus,  sp.  nov. 
nrceolata,  sp.  nov. 
intcgra  Macgillivray. 
Gonothyrea  hyalina  Hincks. 
Lafoea  pocillum  ?  Hincks. 
**     gracillima  Sars. 
**     dumosa  Sars. 
*'     fruticosa  Sars. 
Calycdla  syringa  Hincks  (Linn.). 
Coppinia  arcta  Hincks  (Dalyell). 
Halecium  muricatnni  Johnst. 

?  phimnlarioides,  sp.  nov. 
scutum,  sp.  nov. 
Diphasia  mirabilis  Verrill. 
Sertularia  filicula  E.  and  S. 
similis,  sp.  nov. 
cuprossoides,  sp.  nov. 
variabilis,  sp.  nov. 
inconstans,  sp.  nov. 
thuiarioides,  sp.  nov. 
Sertularella  tricuspidata  Hincks. 
rugosa  Gray  (Linn.), 
polyzonias  Gray. 


n 


(I 


(( 


(( 


(I 


(< 


a 


(I 


i( 


Hiuliuk  Harbor,  Unalasbka. 

Lituya  Bay  to  Popoff  Straits. 

Port  Etches. 

Port  Etches. 

Port  Etches. 

Shumagin  Islands. 

Shumagin  Islands. 

Lituya  Bay. 

Lituya  Bay  to  Semidi  Islands. 

Semidi  Islands  to  Nunivak  Island. 

Nunivak  Island. 

Sitka  Harbor  to  Shumagin  Islands. 

Port  Etches. 

Shumagin  Islands  to  Eyska  Island. 

Sliumagin  Islands. 

Shumagin  Islands. 

Unalashka. 

Nunivak  Island. 

Semidi  Islands  to  Unalashka. 

Port  Moller  to  Shumagin  Islands. 

Shumagin  Islands  to  St.  Paul  Island. 

Hagmcister  Island. 

Shumagin  Islands  to  Hagmeister  Id. 

San  Miguel  Id.,  Cal.,  to  Nunivak  Id. 

Unalashka. 

Chignik  Bay  to  Nunivak  Island. 

Port  Etches  to  Kyska  Harbor. 

Shumagin  Islands  to  Nunivak  Island. 

Port  Etches  to  Nunivak  Island. 
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fobotta,  ftp.  SOT. 

piBBAtm,  fp.  DOT. 

crliadncm,  tp.  dot. 
rohaaiM,  tp.  dot. 

pIVflMMft,  «p.  DOT. 

tttrfidA,  »p.  DOT. 

|riCDDt<a,  ftp.  DOT. 

Dallii.  tp.  DOT. 


BhumagiD  IsUadt. 

Lituva  Bay  to  Unalaalika. 

Port  Molltfr  to  Hagmeitt«r  Island. 

Hagmeiitpr  Island  to  Scaborae  Idt. 

Niinivak  Id.  to  Icy  Cape,  Arctic  Sea. 

Lituya  Ray  to   Kyaka    Island  and 

Hnpneister  Island. 
Kyska  Island  to  Hajpneitter  Island. 
Akutan  Pass. 


ATIIECATA. 


Ts^: 


aunea,  sp.  nor. 
is'iirisa  (Linn.), 
borralis.  sp  dot. 
am  pygm«um,  sp.  dot. 


St.  Micliaers,  Norton  Soand. 
St.  Micliat-rs. 
IIa;;mf>i«tcr  Island. 
Akutan  Pass. 


It  i«  istrrr4tiii{^  to  note  that  of  the  ten  S|)ecie8  of  Campanu- 
UtriidM  repreaont«*<l«  one  only  occurs  to  the  norlhward  of  the  Aleu* 
taa  UUd«1«  :  and  aa  thiH  one,  viz.  Oonothyrea  hyalina^  is  re- 
cof«1e<l  br  Ilinckn  fn>ni  the  Shetland  Isl.indrt,  by  Sara  from  Lofoten, 
%aA  \*x  Pn>fea4or  Verrill  from  EastiH>rt  and  St.  George's  Bank, 
St  i«  af'inrently*  a  northern  or  cold-water  form.  Both  the  a|>ecie8 
frr»tt  tbe  Arctic  Sea  belonf^  to  the  genun  TV^uiaria,  and  of  the  five 
»f)r<ric^  of  thi4  ^tMitis  in  the  collection,  htit  one  of  them  occurs 
•o4i*.Ii  of  iWrin:;  Sea.  The  gcnns  in  eHHontially  a  northern  cold- 
water  #-ne.  Ilinckn  s!iv«  of  T.  tluiin^  "  it  i«  a  prevalent  northern 
tj€T^,  txuz'.n^  to  the  N<irth  (*a|K.%'*  and  Alhnan  describes  some 
•j-^ic-^  fr'*iD  Vi-ry  d«»e|»  wal«*r,  that  were  taken  on  the  Porcupine 
ctfw^l.ii<*n.  Thi*  thirkn«'HH  of  the  {H*risarc  neems  to  protect  them 
frv^Ok  \\xK  dan«!i'r4  incident  to  living  in  cold  dt*ep  waters. 

.1  iiry  lioiit'i-ablf  ft^ature,  and  a  very  j^fueral  one,  is  the  re- 
&&fWs^:«*  stout it«*^s  and  large  size  of  the  Hpecimens,  eH()eciall3'  in 
Uie  N^rf»i/«iriif/jr. 

Tbr  main  {MMntn  of  intrre^t  then  derived  from  the  stud}'  of 
tlu  Cfillr^-tion  are — the  fitron^  indication  of  a  faunal  limit  at  the 
H<:«s^in  I*Ian«U;  the  llydroid-fauna  to  the  south  of  that  iK)int 
Wxf  <-!ii*-fly  «'hararteriz«-4|  by  the  l:ir;je  nnnilHrr  of  f  Vim;)fl»i»i/arii//«r, 
*t.W  tlie  fauna  to  the  norlliward  in  almont  entirely  deNtilute  of 
•^u  famdy  and  ei>nlainH  .1  lar;;«*r  numl>er  of  Thuinrite :  the  luxu- 
fuat  growth  ami  the  robu4tn«*H4  of  nearly  vx^^ry  8|M*cieH;  the 
•5»niDrn%  «>f  iboM»  •i|H*<*ieH  lh:it  are  aUo  found  upon  the  New  Kng- 
•^-1  shores  being  of  larger  size  an<l  ntouter  form  than  the  eahtern 
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specimens;  thirdly,  that  while  the  fauna  is  quite  distinct,  as  is 
indicated  by  the  twenty-three  new  species,  it  has  yet  some  simi- 
larities with  the  New  England  and  Britisli  faunae,  which  arc  shown 
in  the  fifteen  species  that  are  common  to  tliose  three  regions; 
fourthly,  the  small  number  of  Athecata,  which  may  be  partly 
accounted  for  by  the  possibility  of  their  having  been  overlooked, 
.  owing  to  the  small  size  and  obscure  places  of  growth  common  to 
so  many  of  the  species  of  this  group.  And,  lastly,  the  small 
number  of  species  that  are  common  to  the  Alaskan  coast  and  the 
western  shores  of  the  United  States  from  Vancouver  Island  south- 
ward. Of  the  twenty-three  species  recorded  from  the  latter  region 
one  only,  Lafoea  dumosa^  is  known  from  the  coast  of  Alaska. 

Descriptions  of  the  Species. 
THECAPHORA. 

Obelia  longiitima,  Hincks  (Pallns). 

This  species  is  the  most  abundant  member  of  the  family  in  the 
collection,  but,  although  some  of  the  specimens  are  150  mm.  in 
length,  and  have  a  very  luxuriant  growth,  a  diligent  search  has 
failed  to  reveal  any  gonangia.  It  is  possible  that  these  forms  may 
prove  to  be  different  from  0.  longissivia^  but  the  trophosomes 
agree  so  closely  in  every  particular,  that  I  think  it  quite  safe  to 
credit  them  to  this  species. 

i/ia6.  Iliuliuk,  TJnalashka;  3  fathoms,  shingly  bottom.  Unalash- 
ka;  6  fathoms,  November  11th,  among  sticks  and  beach-refuse, 
washed  along  the  bottom.  Unalashka;  80  fathoms,  sand,  and 
shells.  Unalashka;  9  to  15  fathoms,  September  10th.  Una- 
lashka ;  15  fathoms,  gra}'  sand. 

Clytia  Johnitoni  1  Hinoks  (Alder).    Plate  ix.,  fig.  12. 

The  collection  contains  specimens  of  a  creeping  campanularian 
from  three  localities  which  I  have  decided  to  call  C.  Johnstonij  for 
the  present,  at  least.  The  gonangia  are  not  present  upon  any  of 
the  specimens,  and  when  known  will  enable  us  to  decide  whether 
these  trophosomes  have  been  placed  in  the  right  genus.  The 
specimens  from  Lituya  Bay  correspond  very  closely  with  the  New 
England  forms  of  tliis  species,  while  those  from  the  other  locali- 
ties are  more  deeply  campanulate,  and  some  of  them  are  much  less 
tupering;  the  pedicels  vary  greatly  in  length  and  in  the  amount 
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of  annulation  wbieh  tlicy  bear.  The  character  of  the  denticulation 
Tories  but  little,  if  aii}',  and  the  hydrothecae,  which  show  the 
greatest  variation  in  size  and  shape,  are  connected  by  intermedin 
ite  forms. 

Hab.  Lituya  Bay  ;  9  fathoms,  sandy-mud.  Port  Etches ;  5  to  8 
fiithouis,  gravel  and  stones.  May  30th.  Shu  magi  n  Islands,  Popoff 
Straits ;  6  fathoms,  rocky,  July. 

CiBpamalaria  dentieiilata,  >p.  nor.    Plata  vii.,  fig.  4. 

Trophosome.  Hydrocaulus  simple,  creeping,  giving  origin  to  the 
pedicels  at  irregular  intervals ;  pedicels  of  very  variable  length, 
from  five  to  ten  annulations  at  the  base,  and  from  three  to  eight 
St  tlie  base  of  the  hydrothec»,  usually  bearing  but  one  hydro- 
ibei-a,  occasionally  branched  and  bearing  two.  Ilydrothecai  deeply 
cam|iauulate,  tapering  from  the  distal  end,  quite  slender  near  the 
base,  rim  ornamented  with  about  fifteen  large,  acutely -pointed 
tctfth.     Gonosome,     Gonangia  unknown. 

Hab.  Port  Etches,  Alaska;  10  to  18  fathoms,  clayey  mud. 

Cuiyaavlarim  eireula,  sp.  nor.    Plate  tIL,  fig.  3. 

Trophosome.    Hydrocaulus  erect,  compound,  composed  of  a 
Domber  of  slender  united  tubes,  unbranched.     Hydrothecae  large, 
deeply  campanulate,  rounded  at  the  base,  rim  ornamented  with 
from  ten  to  twelve  large  denticulations,  some  of  which  are  square- 
cut,  others  have  slightly  rounded  eilges,  and  are  very  shallow ; 
the  pedicels  supporting  the  hydrothecae  are  long  and  slender,  a 
liiigle  distinct  annulation  at  the  base  of  the  hydrothecae,  the  re- 
mainder of  the  pedicel  more  or  less  twisted,  arranged  in  verticils 
of  four  to  six  pedicels,  at  regular  intervals  on  the  stem.     Gono- 
9ome.     Gonangia  unknown. 
Ht^.  Port  Etches,  Alaska;  12  to  18  fathoms,  clayey  mud. 
TbtB  well-marked  form  is  represented  by  a  single  small  speci- 
■ra,  which,  anfortunately,  is  destitute  of  gonangia.    Its  nearest 
allj  is  €•  verticillaiaj  Lamk,  from  which  it  may  be  distinguished 
hj  the  sixe  and  form  of  the  Jij'drothecse,  and  by  the  ornamentation 


targUa,  sp.  nor.    Plate  riii.,  flg.  8. 
Tropko9ome.    Hydrocaulus  simple,  creeping,  giving  rise,  at 
iDtcnrals,  to  long  pedicels  bearing  the  hydrothecse.    Hydro- 
laige,  toirgid,  rounded  at  the  base,  the  rim  ornamented  with 
fnm  twilve  to  aizteen  roandlj  pointed  or  sometimes  square- 
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topped  teeth,  borne  on  long,  slender  pedicels  with  a  wavy  outline, 
or  occasionally  a  slight  twist  in  thcra,  a  single  well-marked  annu- 
lation  at  the  base  of  each  hydrotheca,  and  from  three  to  six  annu- 
lations  at  the  base  of  each  pedicel.  Gonosome.  Gonangia  borne 
on  short  pedicels  consisting  of  five  or  six  annulations  springing 
from  the  creeping  stem,  flask-shaped,  largest  in  the  middle,  taper- 
ing but  slightly  to  the  rounded  base,  produced  into  a  neck  dis- 
tally,  aperture  terminal,  discoidal. 

Hah.  Port  Etches,  Alaska;  12  to  18  fathoms,  mud. 
Campaniilari   oompretsa,  sp.  nor.    Plate  viii.,  figs.  5,  6. 

Trophosome.  Hydrocaulus  creeping,  simple,  giving  origin  to 
the  pedicels  at  irregular  intervals.  Hydrotheca;  large,  deeply 
campanulate,  tapering  to  the  base,  the  walls  very  thick,  especially 
at  the  base,  where  they  project  inwards,  forming  a  sort  of  dia- 
phragm, upon  which  the  polyp  rests,  rim  entire ;  pedicels  of 
medium  length,  witii  a  single  well-marked  annulation  at  the  base 
of  the  hydrothecie,  and  usually  two  or  three  constrictions  just 
beneath  the  annulation,  not  annulated  at  the  base.  Oonosome, 
Gonangia  turgid,  sessile,  or  with  a  very  short  pedicel,  largest  at 
the  distal  end,  rounded  at  the  base,  very  much  compressed  late- 
rally. 

Hnb.  Yukon  Harbor,  Shumagin  Islands;  6  to  20  fathoms,  sand 
and  rocks,  July  7th.     Growing  on  a  piece  of  Laminaria. 

This  form  belongs  in  the  same  group  with  C.  calyculata^  Hincks, 
from  which  it  may  be  distinguished  by  the  gonangia,  and  by  the 
base  of  the  hydrothccfe. 

Campannlaria  ipeoioaa,  »p.  nov.    Plate  ix.,  fig.  11. 

Trophosome.  Hydrocaulus  simple,  creeping,  twisted,  bearing 
the  pedicels  at  irregular  intervals;  pedicels  short,  more  or  less 
annulated,  bearing  each  a  single  hydrotheca.  Hydrothecae  very 
large,  deeply  campanulate,  urceolate,  the  rim  ornamented  with 
about  ten  shallow  teeth,  and  with  an  internal  ridge  extending 
from  each  tooth  for  about  one-fourth  jbhe  distance,  to  the  base  of 
the  hydrotheca.     Gonosome,    Gonangia  unknown. 

Hab.  Yukon  Harbor,  Big  Eoniushi,  Shumagin  Islands;  6  to  20 
&thoiD8,  gravel,  July  7th. 

Tbis  U  the  largest  creeping  Campanularian  known,  and  is  as 

Ue  for  its  beauty  as  for  its  size.    The  intrathecal  ridges 

uuraoter  of  the  denticulations  make  it  a  well-marked 


1S76.]  NATURAL  8CISNCS8  OF  PHILADELPHIA.  215 

form,  readily  distinguishable,  without  the  gonangia,  from  any 
known  species  on  the  American  coast. 

Cwfiiilalia  vrMoUta,  ip.  nor.    Plato  Tiii.,  fig.  7. 

Tropho9ome,  Hydrocaulus  simple,  creeping,  rather  stout,  with 
a  wavy  ontline,  giving  origin  to  the  pedicels  at  irregular  inter- 
Tsls;  pedicels  short,  never  more  than  twice  the  length  of  the 
hrdrothecse,  usuallj'  annulated  or  twisted  throughout,  and  always 
one  annulalion  at  the  base  of  each  hydrotheca  more  distinctly 
marked  than  the  rest,  Hydrothecce  large,  deep,  urceolate, 
rounded  or  slightly  tapering  at  the  base,  with  an  internal  support 
in  the  base  of  the  hydrotheca  upon  which  the  polyp  rests,  rim 
ornamented  with  from  thirteen  to  eighteen  large  rounded  teeth. 
Gonotfome,  Gonangia  small,  fusiform,  occasionally  a  trifle  obo- 
Tate«  orifice  small,  terminal,  discoidal,  supported  on  very  short 
pedicels  consisting  of  but  two  or  three  annulations. 

Hab.  LitU3'a  Bay,  Alaska;  9  fathoms,  sandy  mud. 

Cuiyamvlarla  intagra,  Maogillirray.    Plate  ix.,  figs.  9,  10. 

This  species  is  represented  by  two  fine  specimens,  which  arc  in 
an  excellent  state  of  preservation,  aud  have  three  or  four  fully 
developed  gonangia.     The  latter  are  a  little  larger  than  usual. 

Hab.  Semidi  Islands;  15  to  25  fathoms,  gravel,  June  lOth. 
Lituya  Bay  ;  9  fathoms,  sandy  mud. 

The  specimen  from  the  Semidi  Islands  was  growing  upon  a 
stem  of  Sertularella  tricuspidata. 

CiattkyrM  kymliaa,  Hineki.    Plate  tU.,  fIgB.  1,  2. 

This  is  apparently  one  of  the  most  common  species  of  the 
family  Campanulariidx  on  the  Alaskan  coast.  Very  good  speci- 
mens were  obtained  from  five  different  localities ;  those  from  the 
Semidi  Islands  being  of  especial  value,  as  they  bear  extra-capsular 
medusoids  at  the  distal  ends  of  the  gonangia.  The  medusoids 
vary  in  number  from  two  to  six,  are  slender  and  pyriform,  which 
11  probably,  in  part,  owing  to  the  contraction  due  to  the  alcohol. 

Bob,  Semidi  Islands,  Alaska;  15  to  25  fathoms,  gravel,  June 
lOth.  Port  Holler,  Aliaska  Peninsula;  13  fathoms,  gravel;  17 
lUboois,  sand ;  August.  Five  miles  southwest  of  the  west  cape 
of  Xnnivak  Island ;  30  fathoms,  sand. 

liMifHniim1  Hiaekfl.    Plato  zi.,  flg.  21. 

There  are  two  specimens  of  creeping  forms  of  Lafoea  in  the 
coUeciioD,  to  the  examination  of  which  I  have  given  considerable 
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time.  Number  1  has  short,  stout  hydrotliecic  of  variable  shape, 
borne  upon  short  pedicels  of  from  three  to  six  annulations,  the 
latter  showing  a  good  deal  of  dififereuee  in  the  stoutness,  some 
being  half  as  wide  as  the  hj-drothecte,  others  not  mora  than  a 
third  ;  most  of  the  hydrothecae  are  urceolate,  like  Hincks's  figures 
of  L.  pociUum ;  others  are  regularly  cylindrical,  like  Ilincks's 
figure  of  L,  parmda^  and  between  these  two  are  forms  which 
make  a  connecting  series  between  the  urceolate  and  cylindrical 
types.  Number  2  Uas  the  hydrothecae  of  about  the  same  width, 
but  longer,  the  pedicels  average  a  little  longer,  and  it  agrees 
more  closel}'  with  L,  pocillum  than  the  more  variable  form  of 
number  1.  The  perisarc  of  both  these  forms  is  very  thick,  and 
dark- brown  colored. 

Hab.  Number  1  is  from  Cape  Etolin,  Nunivak  Island,  Alaska; 
8  to  10  fathoms,  stony.  Number  2  is  from  Bering  Sea,  5  miles 
west  of  west  cape  of  Nunivak  ;  30  fathoms,  sand. 

LafoSa  p^aoillima,  Sars.    Plate  xii.,  fig.  24. 

Very  fine  specimens  of  this  delicate  form  were  collected,  which 
show  no  variations  from  the  specimens  found  on  the  eastern  shores 
of  North  America.     Gonangia  unknown. 

Hab.  Coal  Harbor, Shumagin  Islands,  beach;  Jul}*  I5th.  Sitka 
Harbor;  gravel  and  mud,  15  fathoms,  May  1st. 

LafoSa  dumosa,  Sars.     Plate  zii.,  fig.  2.3. 

This  widely  distributed  species  is  also  a  member  of  the  Alaskan 
Hydroid  Fauna.  The  specimens  are  larger  and  more  robust  than 
those  from  the  eastern  shores  of  North  America,  and  the  hydro- 
thecce  are  more  deeply  merged  in  the  stem.  It  is  very  singular 
that  we  are  still  obliged  to  record,  for  this  common  and  widely 
distributed  species,  gonangia  unknown. 

Hab.  Port  Etches;  12  to  18  fathoms,  clayey  mud. 

LafoSa  frutiooaa,  Sars.     Plate  zii.,  fig.  22. 

This  appears  to  be  the  most  common  of  the  four  species  of  this 
genus  in  the  collection.  It  differs  only  from  the  New  England 
specimens  in  being  more  robust.     Gonangia  unknown. 

Hab.  Kyska  Harbor;  10  fathoms,  rocky,  July  15th.  Popoff 
Straits,  Shumagin  Islands;  near  edge  of  reef,  6  fathoms.  Yukon 
Harbor,  Big  Koniushi,  Shumagin  Islands;  6  to  20  fathoms,  sand 
and  rocks,  July  7th. 
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CilyMlU  qrriBgm,  Hinekt  (Linn.).    PUU  xii.,  fig.  25. 

A  very  fine  specimen  of  this  species  occurs  on  a  colony  of  Lafoea 
gracillima.  It  is  in  very  fine  condition,  and  has  the  gonangia 
with  extracapsular  pouches  in  considerable  abundance. 

Hab*  Coal  Harbor,  Shumagin  Islands;  beach,  July,  about  the 
15th. 


anta,  Hinelu  (Dalyell) . 

A  very  fine  specimen  of  this  peculiar  form  was  collected  at  the 
Shumagin  Islands.  The  hydrothecse  are  very  long,  and  most  of 
Utem  curved  near  the  distal  end.  Growing  on  the  stem  of  a 
colony  of  La/oea  gracillima.  The  largest  hydrotheciB  are  2  mm. 
long. 

Hab.  Coal  Harbor,  Shumagin  Islands;  beach,  July  I5th. 

laUciaa  Barieatom,  Johnston  (E.  and  8  ).    Plate  x.,  fig.  15. 

A  single  specimen  of  this  species  with  the  characteristic  gon- 
angia, was  collected  on  IJnalashka  beach.  The  trophosome  is 
abont  50  mm.  in  height,  but  is  in  very  poor  condition,  none  of  the 
hjdrotbecse  being  present.  The  gonangia,  however,  are  very 
abundant,  are  irregularly  arranged  on  the  basal  half  of  the  com- 
pound stem,  and  are  in  a  good  state  of  preservation. 

lal^mBin  (D  plamalarioidM,  sp.  nor.    Plate  x.,  figi.  16,  17. 

Trophosome.  Hydrocaulus  erect,  simple,  straight,  divided  by 
transverse  joints  into  internodes  of  considerable  length,  regularly 
bnnched,  and  with  a  few  annul ations  at  the  base ;  branches 
arranged  alternately  on  opposite  sides  of  the  stem,  one  to  each 
intemode,  having  their  origin  in  a  small  shoulder-like  process  just 
bdow  each  joint,  divided  usually  into  regular  internodes,  though, 
IB  some  cases,  short  internodes  occur  between  the  longer  ones. 
Hydrothecae  arranged  uniserially,  usually  one  to  each  intemode, 
partly  adherent  to  the  stem,  or  entirely  free,  shallow,  tapering 
slightly  to  the  base,  with  an  entire  rim. 

Gono9ome,    Gonangia  unknown. 

Hab,  Cape  Etolin,  Nunivak  Island;  8  to  10  fathoms. 

Height  of  largest  specimen  20  mm. 

I  refer  this  species  to  the  genus  Halecium  provisionally,  for,  the 
gonangia  being  absent,,  and  the  hydrothecse  having  a  different 
anmngement  from  any  known  Halecium,  make  it  quite  doubtful 
wkether  it  belongs  in  this  genus.  It  is  the  most  delicate  species 
in  the  collection.  It  closely  resembles,  in  many  particulars,  the 
15 
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Plumxilarise^  from  which  it  is  separated  on  accoant  of  the  absence 
of  nematophores. 

Ealeoimn  lontmn,  sp.  nov.    Plate  x.,  figs.  13,  14. 

TrophoHome.  Hydrocaulus  erect,  compound,  exceedingly  stout, 
rough,  with  an  irregular  outline,  attached  by  a  thick  mass  of  in- 
terlaced stolons,  much  and  irregularly  branched;  branches  of  two 
kinds,  the  Inrger  ones  stout,  black,  and  like  the  main  stem  undi- 
vided by  joints,  the  smaller  are  light  horn-color,  sub-erect,  short, 
divided  into  long  internodes,  each  giving  origin  to  a  single  branch- 
let;  branchlcts  divided  by  oblique  joints  into  short,  stout,  wedge- 
shaped  internodes,  each  of  which  bears  at  least  one  hydrotheca, 
often  two.  Hydrothecce  tubular,  margin  everted,  arranged  alter- 
natelj',  and  occasionally  a  second  one  is  borne  in  the  axil  of  the 
first.  Gonosome.  Gonangia  very  large,  obovate,  with  the  orifice 
on  one  side ;  the  latter  varies  much  in  position,  occurring  anywhere 
from  the  middle  to  near  the  distal  end;  it  has  an  irregular  outline, 
and  is  made  very  ornamental  by  the  thickening  of  the  perisarc 
around  it ;  there  is  a  thickened  border  around  the  upper  edge, 
and  below  the  orifice  is  a  shield-shaped  thickening  in  which  are 
two  ellipsoidal  markings,  where  the  chitin  is  only  of  the  usual 
thickness. 

Height  of  largest  specimen  150  mm. 

JIab.  Unalashka;  beach,  low  water,  after  gale,  September.  Coal 
Harbor,  Shumagin  Islands ;  low  water,  April;  Gonangia  abundant. 
Coal  Harbor,  Shumagin  Islands;  Gonangia  abundant.  Unalashka; 
beach.  May  1st;  Gonangia  abundant.  Semidi  Islands,  Alaska; 
15  to  25  fathoms,  gravel,  June  10;  Gonangia.  Sanborn  Harbor, 
Sliuniagin  Islands;  Gonangia  abundant 

The  si)ecimen  from  which  the  al)Ove  description  is  taken  is  a 
remarkably  stout,  coarse  form,  more  closely  resembling  Ilinck's 
figure  o^ Eudendrium  rameum^  Pallas  {Dide  frontispiece  to  Ilinck's 
British  Hydroid  Zoophytes^  vol.  i.),  than  any  hydroid  that  I  am 
accjuainted  with.  Tiie  diameter  of  the  mass  of  stolons  at  the  base 
is  from  15  mm.  to  25  mm.  The  largest  stem  is  6  mm.  thick  at  the 
base,  and  tapers  very  gradually  to  the  distal  end. 

Tlie  variation  which  this  species  shows  in  the  mode  of  growth 
is  so  remarkable  that  I  will  mention  som6  of  the  most  divergent 
forms.  The  specimens  from  Sanborn  Harbor,  Shumagin  Islands, 
consist  of  tufts  of  light  horn-colored  stems  about  50  mm.  in 
height,  rather  slender  and  compound  only  for  a  very  short  dis- 
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Unce  at  the  base,  branches  very  short.  Gonangia  present,  and 
exactly  like  those  of  the  typical  form.  Another  style  is  from 
20  mm.  to  60  mm.  high,  from  dark  horn-color  to  black,  stem  stout, 
coarse,  branches  numerous  and  short.  Gonangia  very  abundant ; 
has  a  crowded  look;  specimens  of  this  form  are  from  Unalashka; 
beach.  Semidi  Islands ;  15  to  25  fathoms,  gravel.  Coal  Harbor, 
Shomagin  Islands;  beach,  low  water,  after  a  gale  in  September. 


»»<Tif¥^'ti  VerrUl.     PUU  xiii.,  fig.  36. 
American  Journal  of  Science,  iii.,  vol.  v.  p.  9,  December,  1872. 
Ccmnecticat  Academy  of  Arts  and  Sciences,  vol.  iii..  Part  I.,  p.  58. 

Two  specimens  of  this  remarkable  form  are  the  only  representa- 
tives of  this  genus  in  the  collection.  The  specimens  are  in  very 
good  condition,  and  show  no  variation  from  Professor  -Verrill's 
type  specimen  from  Le  Have  Bank,  with  which  I  have  compared 
them.    Gonangia  unknown. 

Hab,  Hagmeister  Island,  Bering  Sea ;  beach.  Popoff  Straits, 
Shomagin  Islands. 

tvtaUria  fllieala,  E.  and  S.     Plate  xii.,  fig.  30. 

This  species  grows  very  luxuriantly',  and  is  apparently  quite 
common  on  the  beaches.  There  is  a  good  supply  of  it  in  the  col- 
lection, mostly  from  Unalashka  beach.  It  grows  there  in  very 
dense  masses  from  50  to  80  mm.  in  height,  is  usually  of  a  dark 
horn-color,  and  attached  to  algae  or  sponge.  The  gonangia  vary 
somewhat  from  the  figure  given  by  Hincks,  but  not  enough  to 
warrant  a  separation  of  this  form  from  the  British.  The  Alaskan 
form  has  the  gonangia  sessile,  largest  at  the  distal  end,  tapering 
to  the  base,  aperture  terminal,  small,  discoidal.  In  the  British 
form  they  are  more  fusiform  or  are  pear-shaped,  largest  near  the 
middle,  with  a  short  tubular  aperture.  The  trophosomes  agree 
perfectly. 

Hab.  Unalashka;  beach  after  gale,  September.  Coal  Harbor; 
Popoff  Straits,  Shumagin  Islands.  St.  Paul  Island  (Pribilotf 
group) ;  9  fathoms,  sand,  July  24.  Hagmeister  Island ;  beach.  San 
Mignel  Island,  California.  Nunivak  Island ;  8  to  10  fathoms.  Con- 
ftaotine  Harbor,  Amchitka  Island;  6  to  10  fathoms,  sand  and 
stcMies,  Joly  20.     Chirikoff  Island;  beach. 

iKtalaiia  aiaBilifl,  tp.  dot.    Plate  zr.,  fig.  56. 

Trophosanie.     Hydrocaulus  erect,   simple,   slender,   straight, 
jointed,  pinnately  branched,  internodes  of  equal  length  and  bear- 
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inff  ihrofi  liyrlrothecm  and  a  branch ;  branches  short,  slender,  di- 
vUh'f]  hy  tranftverw^  joints  into  short  internodes,  bearing  two, 
^omf^timos  thr^fi  pairs  of  hylrothecae,  occasionally  bearing  one  or 
two  l>rftn''!ikt^,  oonstrlr»fer|  at  the  base;  branchlets  jointed  like 
th^  \trnn^^lf^,  and  Ilk*;  t.hem  constricted  at  the  base,  diverging  at 
A  widri  finc(l«  from  th^  branches.  Hj'drothecae  opposite,  tubular, 
c»jrvr./|  Hf,ron;^Iy  outwards  with  a  bilabiate  orifice,  the  broad  side 
\}»'\u'/  t  »irti'*d  t.o»rjird-»  the  stem ;  on  the  main  stem  there  are  three 
on  "*tt'\i  lnt#Trnod#>.  a  |)air  placed  op]>osite  to  each  other,  and  one 
in  '\\o  rixil  of  l\ifi:  iiranch;  on  the  branches  and  branchlets  they 
sir^'.  rtrrrm'^i^d  oppo**itely.     Gonosome.     Gonangia  unknown. 

if«*i'jfht  of  lai'c^est  i^pecimen,  85  mm. 

itni,.  fffif^«rT4ter  Island;  8  to  15  fathoms,  gravel. 

I'll  14  .4  a  v#^r}'  interesting  species,  as  it  combines  some  of  the 
rUfhV'M'y^r^  of  three  other  species  of  the  genus.  In  mode  of  growth 
it,  'timrofirrhes  S,  fTftprennna,  in  the  shape  of  the  hydrothecffi  it  is 
HfinilHr  ro  H.  argeaff^a,  and  in  the  arrangement  of  the  latter  it  is 
I'lUf*  'f.  p^imila.  Considerable  variation  is  shown  in  the  extent  to 
.rMrfi  t  iii»  hydrotheca^  curve  outwards ;  upon  some  of  the  branches 
-.iic  month  opens  at  right  angles  to  the  stem,  while  upon  others 
thny  open  upwards. 

3#rtnUiia  cupreitoidM,  ^p-  nor.    Plate  xiii.,  fig.  37. 

frnphoiiome,     Hydrocanlus  simple,  erect,  slender,  two  or  three 

riiinnl.ations  at  the  base,  divided  by  oblique  joints  into  internodes 

of  ■'ririablfr  lonjjth,  pinnatoly  branched;  branches  arranged  alter- 

nMtt'ly.  in  »iven  number  to  an  internode,  attached  to  the  stem  by 

lui:.*  ri  prominent  process,  annulated  and  slender  at  the  base, 

Mj«*    #roader  side  facing  the  stem;  the  basal  portion  is  sharply 

:tirv^Mi   «}ntward,  the  distal  portion  is  nearly  straight,  and  lies 

11.' Hit  It  ritrht  angles  with  the  stem,  bearing  but  very  few  brauch- 

.t?  1 :    >ranchiet3  short  and  diverging  at  a  wide  angle  from  the 

riuriit^s.     Ilydrolhecae  tubular,  deeply  immersed  in   the  stem, 

".r-  ::j:  -jlii^htly  outwards;    orifice  bilabiate,   with  the  broader 

^•i..-   -iiriiiz  *he  stem,  arrange*!  snlvalternately  upon  the  branches 

jiii    rrji'jMieta,  aone  upon  the  main  stem.     Oonosome,    Gonangia 

Irfvcir   jt'  inest  specimen,  80  mm. 

£m).   rli-uma^Tn  Islands,  Popoff  Straits;  6  fathoms,  rocky  bot- 
i^^^r.     ?'irz  ITJller,  Aliaska  Peninsula;   13  fathoms,  sand. 
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This  species  is  quite  similar  to  8.  ctipressina  in  some  respects, 
bot  maj  be  distinguished  by  the  entire  absence  of  hydrothecse 
ipon  the  main  stem,  and  by  having  an  even  number  of  branches 
to  an  intemode ;  the  branches  are  also  usually  stouter. 

Ivtilaiia  YmrUbilis,  sp.  hot.    Plate  xit.,  figs.  40  to  48.    Plate  xt.,  figs.  49,  50. 

Trophosome.  Hydrocaulus  erect,  simple,  stout,  flexuous,  di- 
vided bj  transverse  joints  into  short  internodes,  usually  bearing 
tpair  of  hydrothecs,  those  giving  origin  to  a  branch  bearing  one 
hydrotheca  on  one  side  and  two  hydrothecae  and  the  branch  on 
the  other,  regularly  branched  ;  branches  arranged  alternately  on 
opposite  sides  of  the  stem,  short,  stout,  suberect,  occasionally 
bearing  a  few  short  branchlets;  the  latter  usually  divided  into 
regular  internodes,  bearing  each  a  pair  of  h3'drothecflB,  sometimes 
occarring  undivided.  H^'drothccae  large,  subalternate,  the  widest 
portion,  the  lower  two-thirds,  is  immersed  in  the  stem,  the  upper 
portion  is  narrower  and  curved  strongly  outwards  and  upwards ; 
aperture  large,  discoidal,  rim  entire.  Gonosome.  Gonangia  of 
two  forms ;  No.  1  is  pj-riform,  tapering  rapidly  to  the  base,  ses- 
sile; orifice  large,  terminal,  discoidal,  ornamented  with  a  number 
of  chili  nous  teeth  which  project  downwards  into  the  gonangia; 
Xol  2  is  obovate,  sessile,  aperture  terminal,  large,  provided  with 
tn  internal  collar,  the  latter  ornamented  with  a  number  of  acute 
teeth,  which  project  downwards ;  borne  in  two  rows  on  the  upper 
sides  of  the  branches. 

Height  of  largest  specimen,  100  mm. 

Hab.  Unalashka;  beach.  Lituya  Bay;  112  fathoms.  Hagmeister 
Island,  Bering  Sea.  Sanborn  Harbor,  Shumagin  Islands ;  beach. 
Captain's  Harbor,  Unalashka;  60  to  80  fathoms,  sand,  September 
13.  Port  Etches,  Alaska;  12  to  18  fathoms,  clayey-mud.  Five 
■lies  southwest  of  the  west  cape  of  Nunivak,  Bering  Sea;  30 
fiithomssand.  Popoff  Straits.  Semidi  Islands;  15  to  28  fathoms, 
gravel,  June  10.  Unalashka;  6  fathoms,  Nov.  11th.  St.  Paul 
Island,  Pribiloff  group ;  9  fathoms,  sand,  Kelp  ground,  July  24th. 
Akntan  Pass,  near  Unalashka;  beach.  Big  Koniushi,  Shumagin 
Islands;  6  to  20  fathoms,  sand  and  rocks  in  Yukon  Harbor,  July 
7th.     San  Miguel  Island,  California;  W.  H.  Dall. 

This  is  the  most  variable  form  of  hydroid  that  I  am  acquainted 
with.  Besides  the  great  variation  which  is  shown  within  the 
ordinary  limits  of  specific  differences,  there  are  two  extreme  forms 
which,  without  as  complete  a  series  of  connecting  forms  as  there 
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is  in  Mr.  Ball's  collection,  would  undoubtedly  be  called  distinct 
species.  One  of  these  two  varieties  is  represented  by  only  two 
specimens,  one  of  which  is  somewhat  worn  and  mutilated,  while 
the  other  is  in  good  condition,  and  bears  a  number  of  gonangia. 
This  variety  is  much  more  robust  than  any  of  the  normal  forms, 
the  branches  being  an  eighth  of  an  inch  wide ;  the  hydrothecse  are 
ver^'  large  and  swollen  in  the  middle  portion;  the  gonangia  are  of 
the  kind  given  as  No.  2  in  the  description.  The  other  variety  has 
slender  hydrothecce  which  are  free  for  more  than  half  their  length, 
are  not  swollen  in  the  middle,  and  the  outline  from  the  aperture 
of  the  liydrotheca  to  the  stem  forms  a  curve  which  projects  into 
the  hydrothcca,  while  in  the  robust  form  it  projects  outward ;  most 
of  the  hydrothecse  also  have  a  projection  in  the  shape  of  a  small 
horn  at  the  inner,  inferior  angle  ;  some  of  those  on  the  distal  ends 
of  the  branches  have  a  well-defined  notch  in  the  rim,  on  the 
opposite  side  from  the  stem,  forming  a  blunt  tooth  on  each  outer 
corner,  and  between  each  tooth  and  the  inner  margin  of  the  rim 
there  is  a  slight  sinuosity.  This  character  of  the  rim  decreases 
towards  the  lower  portion  of  the  stems  and  branches  to  such  an 
extent,  that  many  of  the  hydrothecae  have  a  rim  that  is  entire,  or 
nearly  so. 

This  is  not  only  the  most  variable,  but  apparently  the  most 
abundant  form  on  the  Alaskan  coast.  In  some  of  its  variations  it 
is  quite  similar  to  S.  abielina  of  the  New  England  shores,  Green- 
land, and  the  North  Cape,  which  also  shows  considerable  specific 
variation. 

Sertalaria  inoonstans,  ep.  dot.    Plate  zv.,  figs.  51,  52. 

Trophosome.  Hydrocaulus  erect,  simple,  constricted  at  the 
base,  jointed  obliquely,  interuodes  of  uniform  size,  densely 
branched ;  branches  mostly  short,  arranged  alternatel}',  one  to 
each  internode,  erect,  lying  close  to  each  other,  a  few  of  the  larger 
shoots  bear  one  or  two  large  branches  similar  to  the  main  stem, 
divided  by  transverse  joints  into  internodes  of  ver^'  variable  length, 
constricted  at  the  base,  attached  to  the  stem  by  quite  a  prominent 
process, but  little  branched;  branchlets  few,  short,  erect.  Hydro- 
thecae large,  swollen  at  base,  a  constriction  near  the  distal  end, 
aperture  discoidal,  rim  entire,  arranged  alternately  upon  the 
branches  and  branchlets ;  on  the  lower  part  of  the  stem,  below  the 
branches,  there  are  two  to  each  internode  ;  on  the  upper  portion  of 
the  stem  there  are  usually  three  to  each  internode,  one  on  one  side 
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and  two  on  the  other ;  one  of  the  latter  being  in  the  axil  of  the 
liimiich. 

Gonosome.  Gonangia  sessile,  large,  orifice  terminal,  small, 
diKOidal;  outline  very  irregular,  tapering  usually  at  the  base; 
borne  in  two  close-set  rows  on  the  distal  portion  of  the  main  stem. 

Height  of  specimen  45  mm. 

Haik,  TJnalashka;  beach. 

From  the  character  of  the  trophosome,  this  species  evidently 
belongs  in  the  same  group  with  S.  abietina  and  S.  filicula^  the 
bjdrothecae  agreeing  very  well  in  form  and  arrangement.  The 
mode  of  growth,  however,  is  quite  different,  the  number  and  close- 
ness of  the  branches  and  branchlets  giving  to  the  colony  a  very 
dense,  plnmose  ap)>earance. 

The  gonangia  show  the  greatest  amount  of  variation  of  any 
species  that  I  know  of;  it  is  impossible  to  describe  their  form,  for 
there  is  not  one  of  them  which  seems  to  agree  with  any  othier. 

•■tilaria  IkaiarioidM,  sp.  hot.    Plate  xiii.,  figs.  38,  39. 

Trophosome.  Hydrocaulus  erect,  simple,  very  slender  at  the 
base,  largest  at  the  distal  end,  the  middle  portion  slender  and  of 
miform  size,  jointed  transversely,  internodes  of  variable  length, 
legalarly  branched;  branches  sub-erect,  short,  springing  from 
opposite  sides  of  the  stem,  but  spirally  arranged  owing  to  the 
stem  being  twisted,  much  branched,  on  some  of  the  largest  speci- 
■ens  two  or  three  large  branches  occur,  which  resemble  the  main 
stem  in  every  particular;  branchlets  short,  spreading  widely, 
bearing  a  few  small  subdivisions.  H^'droChecse  tubular,  deeply 
immersed,  with  a  constriction  on  the  inner  side  of  the  distal  end, 
aperture  semilunar  shape,  arranged  alternately  upon  the  branches 
and  branchlets,  and  basal  part  of  the  stem;  on  the  upper 
branched  portion  the  internodes  usually  bear  one  hydrotheca  on 
ene  side,  and  two  hydrothecse  and  a  branch  on  the  other. 

Gonosome*  Gonangia  large,  sessile,  tapering  at  the  base, 
ornamented  with  two  pointed  horns  placed  opposite  to  each 
other,  near  the  distal  end;  aperture  terminal,  discoidal,  orna- 
mented with  a  row  of  teeth  projecting  into  the  gonotheca,  borne 
in  single  rows  on  the  upper  sides  of  the  branches  and  branchlets. 

Height  of  largest  specimen  180  mm. 

ffab.  Bering  Sea,  5  miles  west  of  the  West  Cape  of  Nunivak  Id.; 
24  fathoms,  sand.     Chignik  Bay,  Aliaska;  11  to  16  fathoms,  sand. 

1  hmre  not  been  able  to  make  out  any  distinct  opercula,  but  in 
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one  or  two  instances  have  noticed  a  minate  piece  of  membrane, 
with  a  ragged  edge,  hanging  from  the  rim  of  a  hydrotheca.  The 
hydrocaulus  is  very  characteristic,  the  distal  part  being  often 
twice  the  size  of  the  basal  portion. 

Sertularella  trioaipidata,  Hinoks.    Plate  xii.,  figs.  26,  27. 

There  are  specimens  of  a  Sertularella^  collected  at  four  or  five 
different  localities,  which  I  at  first  thought  to  be  a  new  species, 
and  closely  allied  to  S.  tricuspidata^  but  upon  examining  them 
more  closely,  I  find  them  to  be  robust  forms  of  the  above-named 
species. 

The  gonangia  are  yery  abundant,  and  are  borne  in  rows  on  the 
upper,  side  of  the  branches. 

Hab.  Semidi  Islands,  Alaska ;  15  to  25  fathoms,  grave),  June 
10th;  gonangia  abundant.  Popoff  Straits,  Shumagin  Islands. 
Unalashka;  beach.  Port  Etches,  Alaska;  12  to  18  fathoms, clayey  ] 
mud.  Yukon  Harbor,  Big  Koniushi,  Shumagin  Islands;  6  to  20 
fathoms,  gravel,  July  7th.  Kyska  Harbor;  10  fathoms,  rocky, 
July  15th.     Iliuliuk,  Unalashka;  13  fathoms,  stony. 

There  is  one  specimen  which  is  much  moi*e  delicate  than  any  of 
the  others,  but  differs  in  no  essential  characters.  The  gonangia 
are  not  present. 

Hab,  Semidi  Islands,  Alaska;  15  to  25  fathoms,  gravel,  June 
10th. 

Sertularella  rogoia,  Gray.     Plate  xiii.,  fig.  31. 

This  species,  which  has  only  been  found  upon  the  New  England 
coast  at  low  water,  is  represented  on  the  shores  of  Alaska  by  a 
stout  form,  which  was  found  in  from  six  to  twenty  fathoms.  Al- 
though the  gonangia  are  not  present,  the  trophosomes  are  so 
characteristic  that  I  do  not  hesitate  to  refer  them  to  this  species. 

Height  of  the  largest  shoot  30  mm. 

Hab.  Iliuliuk,  Unalashka;  on  kelp,  Oct.  23, 1871.  Yukon  Har- 
bor, Big  Koniushi,  Shumagin  Islands;  6  to  20  fathoms,  sand  and 
rocks,  July  11th.  St.  Paul  Island  (Pribiloff  group);  9  fathoms^ 
sand,  on  kelp  ground.  Cape  Etolin,  Nunivak  Island;  8  fathoms, 
stony. 

Sertalarella  polyioniai,  Gray.     Plate  xiii.,  figs.  34,  35. 

A  number  of  very  fine  specimens  of  this  widely  distributed 
species  are  in  the  Alaskan  collection.  They  vary  but  very  slightly 
from  the  New  England  specimens,  the  hydrothecse  and  gonangia 
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being  on  the  arerage  a  trifle  stouter,  and  the  whole  colony  has  a 
sore  laxariant  growth. 

The  gonaogia  are  very  ahundant,  and  are  borne  on  the  sides  of 
the  stems,  midway  between  two  hydrothecae.  Our  specimens  are 
aO  from  two  localities. 

Height  of  largest  specimen  70  mm. 

Port  Etches,  Alaska ;  12  to  18  fathoms,  clayey  mud.  Five  miles 
southwest  of  the  West  Cape  of  Nunivak  Id. ;  30  fathoms,  sand. 

tatilanlla  roVnstat  *P-  »<>▼•    Pl*^  »ii»  fig*-  32,  83. 

Tropkosome.  Hydrocaulus  simple,  erect,  stout,  flexuons,  four 
or  ire  annalations  at  the  base,  divided  by  transverse  joints  into 
■temodes  of  variable  length,  sparingly;  and  regularly  branched  ; 
branches  erect,  varying  greatly  in  length,  those  near  the  base  of 
the  hydrocaulus  being  longest,  and  like  the  upper  and  shorter 
•les  extending  to  the  distal  end  of  the  stem,  flexuous,  constricted 
it  tbe  base,  the  larger  ones  bearing  a  few  branchlets.  Hydrothecae 
very  Imrge,  operculated,  deeply  immersed  in  the  stem,  only  enough 
•f  the  distal  end  to  include  the  teeth  being  free,  curving  slightly 
eatwrnrd,  the  inner  angle  of  the  base  somewhat  produced  down* 
wards  toward  the  centre  of  the  stem,  the  rim  armed  with  four 
rtoat  teeth ;  operculum  consists  of  four  segments. 

Gonosome.  Gonangia  axillary,  very  large,  sessile,  ovate,  marked 
vith  about  eight  very  prominent  transverse  bands;  orifice  ter- 
Biaal  at  the  extremity  of  a  short  tube,  with  an  entire  rim. 

Hob.  Yukon  Harbor,  Big  Koniushi,  Shumagin  Islands;  6  to  20 
fclhoms,  sand  and  rocks,  July  *l\\\. 

This  is  one  of  the  stoutest  forms  of  all  the  numerous  Sertu- 
from  the  Alaskan  coast;  and  the  large  size  and  conspicu- 
poaition  of  the  gonangia  contribute  to  make  it  the  most  ^ 
of  all  the  known  members  of  the  family.  It  has  a  very 
angulated  habit,  more  like  some  of  the  stouter  species  of 
iatmlaria^  e.  g.,  S.  abietina^  than  the  graceful  curved  mode  of 
IHfvth  usually  found  in  Sertularella.  The  shape  and  arrange- 
wml  of  the  hydrothecae  is  also  similar  to  that  usually  found  in 
tie  genus  Sertularia^  and  the  deep  immersion  of  the  hydrothecae 
n  the  stem  remind  one  of  the  forms  belonging  to  the  genus 
Tlnsrto. 

Tke  stem,  branches,  and  branchlets  are  all  of  about  the  same 
iMth,  1  mm.      Height  of  largest  colony  50  mm.     Length  of  gon- 

igia5  mm.,  width  2  mm. 


] 


226  PROOEEDINGS  OF  THE  AOADEMT  OF         [18*76. 


It  is  quite  interesting  to  note  that  while  this  species  is  undoubt- 
edly a  good  Sertularella^  as  is  indicated  by  the  form  and  structure 
of  the  gonangia  and  the  operculated  liydrotheccB,  it  also  possesses 
some  of  the  characteristics  of  the  genera  Sertularia  and  ThuiaHa^ 
thus  still  more  closely  connecting  these  different  members  of  the 
family  Sertulariidae. 

Sertalarella  pinnata,  sp.  dot.    Plate  xii.,  figs.  28,  29. 

Trophosome,  Hydrocaulus  simple,  erect,  straight,  much  and 
pinnately  branched,  divided  by  transverse  joints  into  short  inter- 
nodes,  each  of  which  bears  a  single  branch;  shoots  occurring  in 
dense  clusters ;  each  shoot  widest  in  the  middle  and  tapering  more 
rapidly  towards  the  base  than  to  the  distal  extremity ;  branches 
short,  sub-erect,  not  all  in  the  same  plane,  inclining  towards  each 
other  on  the  upper  side  of  the  stem,  divided  into  short  internodes, 
but  little  subdivided,  occasionally  a  long  branch  occurs  near  the 
base,  which  is  similar  to  the  main  stem  in  all  respects.  Hydro- 
thecffi  short,  tubular,  wide-mouthed,  rim  ornamented  with  three 
large  teeth,  two  of  which  arc  usually  on  the  outer  side,  not  all  in 
the  same  plane,  but  inclining  towards  each  other,  so  that  in  a 
general  view  they  appear  to  be  arranged  uniserially ;  hydrothecae 
on  the  pinnte  arranged  alternately,  one  to  each  internode  and  on 
the  main  stem  one  in  each  axil.  Gonangia  ovate,  sessile,  axillary, 
marked  with  about  eight  very  strong  transverse  ridges,  which,  in 
most  of  the  specimens,  have  an  irregular,  wavy  outline,  orifice 
terminal,  central,  discoidal;  borne  in  two  rows,  in  the  axils,  on  the 
basal  half  of  the  stems. 

Height  of  finest  specimens  35  mm. 

Hab,  Unalashka;  beach,  low  water, after  gale,  September;  grow- 
ing in  dense  tufts  on  sea-weeds,  gonangia  abundant.  Coal  Har- 
bor, Siuunagin  Islands;  low  water,  attached  to  fuci  and  sponges, 
gonangia  abundant.  Lituya  Bay;  9  fathoms,  sandy  mud  ;  gonan- 
gia present.     Lituya  Bay;   112  fathoms. 

This  is  a  very  distinct  form,  well  characterized  by  the  pinnate 
arrangement  of  tiie  brandies,  the  arrangement  of  the  hydrothecae, 
and  by  the  structure  and  arrangement  of  the  gonangia. 

Thuiaria  cylindrica,  sp.  nov.     Plate  xvi.,  fig.  57. 

Tntphosome.  JlydrocauUis  erect,  simple,  stout,  gradually  taper- 
inii:  from  the  distal  end  to  the  base,  divided  by  oblique  joints  into 
internodes  of  very  variable  length,  three  or  four  annulations  at 
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the  bftse,  regularly  branched  ;  branches  cylindrical  or  polj^gonal, 
trraDged  alternately,  bearing  from  one  to  three  branchlets  near  the 
hftse  which  are  of  equal  size  and  nearly  equal  length  with  the 
branches,  or  unbranched;  constricted. at  the  base;  occasionally  a 
large  branch  occurs  which  resembles  the  main  stem  in  every  par- 
ticular. Hydrothecse  tubular,  entirely  immersed,  tapering  at  the 
distal  end,  curved  slightly  outwards,  aperture  oval,  those  upon 
the  stem  are  arranged  in  two  opposite  rows  on  the  same  sides  with 
the  branches,  three  between  each  two  branches ;  those  upon  the 
branches  and  branchlets  are  in  regular  rows  of  from  four  to  six 
in  number.     Gonosome,    Gonangia  unknown. 

Height  of  largest  specimen  130  mm. 

Bab,  Port  Moller,  Aliaska  Peninsula;  5  to  17  fathoms,  sand, 
August.  Hagmeister  Island,  Bering  Sea ;  beach.  Chirikoff  Island ; 
beach.     Chiachi  Islands;  8  to'l5  fathoms,  gravel. 

There  is  considerable  variation  in  the  mode  of  growth  of  this 
ipecies.  The  largest  specimen  has  a  straight  stem  with  short 
pinnate  branches,  not  over  half  an  inch  (13  mm.)  long,  and  bear- 
ing but  few  very  short  branchlets.  Another  specimen  has  a 
twisted  stem,  giving  a  very  graceful,  spiral  form  to  the  colony ; 
ind  four  or  five  of  the  specimens  in  which  the  branches  bear  long 
spreading  branchlets  have  a  stout  plumose  form  as  if  the  branches 
orignated  from  all  sides  of  the  stem. 

TkBiaria  robuita,  sp.  nor.    Plate  xt.,  figs.  53,  54,  55. 

Tmphosome.  Uydrocaulus  simple,  erect,  slender  at  the  base, 
gradually  increasing  in  size  to  the  distal  end,  divided  by  trans- 
verse joints  into  internodes  of  uniform  size,  a  few  annulations  at 
the  base,  regularly  branche<l ;  branches  short,  spreading,  curving 
outwards  and  downwards,  springing  from  all  sides  of  the  stem, 
one  to  each  internode,  bearing  four  or  five  branchlets,  internodes 
of  unequal  size ;  branchlets  few,  short  and  diverging  at  a  wide 
angle-  Hydrothecae  vary  greatly  in  form,  those  upon  the  branch- 
Itts  and  extremities  of  the  branches  curve  quite  strongly  out- 
wards, may  be  immersed  up  to  the  aperture  in  the  stem,  or  the 
distal  third  may  be  free,  aperture  large,  bi-labiate,  with  the  broad 
side  towards  the  stem ;  those  upon  the  median  portions  of  the 
branches  are  long,  completely  immersed,  aperture  smaller  and  not 
IS  distinctly  bi-labiate  as  those  upon  the  branchlets ;  those  upon 
the  proximal  portion  of  the  branches  are  shorter  than  the  others, 
much  smaller^  aperture  large,  slightly  bi-labiate  with  a  singular 
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process  of  the  perisarc  in  the  shape  of  a  two-pointed  pyramid  at 
the  base  of  each  hydrotheca ;  all  the  hydrothecae  upon  the  branches 
and  branchlets  are  arranged  sub-alternately ;  those  upon  the  main     j 
stem  are  similar  to  those  of  the  proximal  portions  of  the  branches,     ! 
usually  two  to  each  internode  which  are  placed  about  opposite    i 
to  each  other,  occasionally  a  third  one  occurs  in  the  axil  of  the     ' 
branch.     The  perisarc  is  unusually  thick,  and  especially  so  in  the 
basal  third  of  the  hydrocaulus  where  the  diameter  of  the  cavity 
of  the  cocnosarc  is  not  more  than  a  third  of  that  of  the  stem. 

ObnosoTne.    Gonangia  largest  at  distal  end  tapering  to  the  base, 
sessile,  about  twice  the  length  of  the  hydrothecoe,  not  including 
the  horns,  armed  with  two  stout,  cylindrical,  truncate  horns  placed     - 
on  opposite  sides  of  the  aperture  near  the  distal  end,  aperture     ' 
terminal,  discoidal.  .^ 

ffab.  Sea  Horse  Islands,  Arctic  Ocean;  23  fathoms,  mud  and 
gravel.  Hagmeister  Island,  Bering  Sea;  beach.  Cape  Prince  of 
Wales,  Arctic  Ocean;  mud.  Bering  Sea,  12  miles  east  of  King's 
Island;  17  fathoms,  mud. 

Thuiaria  plamoia,  sp.  hot.    Plate  xt!.,  fig.  62. 

Trophosome.  Hydrocaulus  simple,  erect,  very  slender  at  the 
base,  increasing  in  size  to  the  distal  end,  somewhat  twisted, 
jointed  transversely,  internodes  6f  the  proximal  portion  of  very 
unequal  length,  some  being  three  times  the  length  of  others,  those 
of  the  upper  portion  are  quite  uniform,  regularly  branched; 
branches  short,  arranged  alternately,  one  to  each  internode,  but 
owing  to  the  twist  in  the  stem  take  on  a  spiral  form,  the  upper- 
most erect,  lying  close  to  the  stem,  the  lower  ones  curve  out- 
wards, attached  to  the  stem  by  a  very  prominent  process,  bearing 
a  few  branchlets,  regularly  jointed;  branchlets  do  not  extend 
beyond  the  ends  of  the  branches,  and  lie  close  to  the  latter. 
Hydrothecffi  largest  at  the  base,  tapering  slightly  outwards,  en- 
tirely immersed,  aperture  towards  the  stem,  the  outer  side  pro- 
duced, rim  ornamented  with  two  large  teeth  placed  on  the  outer 
side,  two  tooth-like  processes  of  the  perisarc  also  occur  in  the 
base  of  each  hydrotheca,  arranged  subalternately  upon  the 
branches  and  branchlets ;  upon  the  stem  there  are  three  to  each 
internode,  two  placed  opposite  to  each  other,  and  one  in  the  axil 
of  the  branch.  Oonosome.  Gonangia  sessile,  very  long  and  nar- 
row, tapering  gradually  to  the  base,  ornamented  with  two  short 
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liorns  fdaced  od  opposite  sides  of  the  oriflce  near  tlie  distal  end, 
orifice  termioal  large ;  borne  in  single  rows  on  the  upper  side  of 
the  branches  and  branchlets. 

Height  of  largest  specimen,  40  mm. 

Hab*  Bering  Sea,  5  miles  southwest  of  the  west  cape  of  Nuni- 
Tftk  Island;  30  fathoms,  sand.  Icy  Cape,  Arctic  Ocean;  15 
fiithoms,  sand. 

In  general  appearance  this  species  cannot  be  distinguished  from 
Strtuiaria  thuiarioides^  and  even  in  some  of  the  details  of  struc- 
ture thej  bear  a  very  close  resemblance  to  each  other ;  the  best 
distinguishing  characteristic  in  the  trophosomes  is  the  form  of  the 
aperture  in  the  hydrotbecse,  and  in  the  gonosome  the  size  and 
relative  proportions  of  the  gonangia.  The  twist  in  the  stem  and 
the  erect  position  of  the  branches  give  to  this  species  a  very 
graceful  mode  of  growth,  which  bears  a  striking  resemblance  to  a 
feather.  ^ 

Ikaiaria  targiday  ip.  dot.    Plata  zri.,  figs.  58  to  61. 

Trophosome.  Uydrocaulus  simple,  erect,  stout,  straight  or 
ilightlj  flexuous,of  nearly  uniform  size  throughout,  joints  oblique, 
intemodes  short,  of  equal  size,  annulated  at  the  base,  the  lower 
portion  without  branches,  the  upper  or  distal  part  regularly 
branched ;  branches  broad,  short,  arranged  alternately,  one  to 
each  internode,  constricted  at  the  base,  attached  to  quite  a  promi- 
■ent  process  from  the  stem,  with  one  annulation,  divided  by  trans- 
verse joints  into  intemodes  of  variable  length,  sparingly  branched ; 
branchlets  diverging  from  the  branches  at  a  wide  angle,  usually 
eorving  towards  each  other.  Hydrotheca}  large,  tubular,  deeply 
immersed  in  the  stem,  curving  slightly  outwards,  aperture  large, 
lim  entire,  arranged  oppositely  on  the  branche?  and  branchlets ; 
on  the  upper  portion  of  the  stem  there  are  three  to  each  inter- 
node, a  pair  opposite  to  each  other,  and  one  odd  one  in  the  axil 
of  the  branch ;  on  the  lower  part  of  the  stem  there  are  two  to  each 
internode.  Oanosome.  Qonangia  large,  swollen,  sessile,  with 
three  to  five  stout,  longitudinal  ridges,  orifice  terminal,  small, 
diseoidal;  arranged  in  two  closely  set  rows  on  the  upper  portion 
of  the  main  stem. 

Height  of  largest  specimen,  140  mm. 

Eab.  Port  Etches;  5  to  8  fathoms,  gravel  and  stones.  May  30. 
Popoff  Straits,  Shumagin  Islands;  near  edge  of  reef  in  6  fathoms, 
Joly.    Semidi  Islands;  15  to  28  fathoms,  gravel,  June  10.     Coal 
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Harbor,  Shiimagin  Islands;  beach.  Eider  village,  XJnalashka;  ' 
25  to  30  fathoms,  sandy  mud,  June  4.  Hagmeister  Island,  beach. 
XJnalashka;  6 fatiioms, Nov.  II.  K^ska  Harbor,  Aleutian  Islands.  ^ 
Lituya  Bay;  9  fathoms,  sandy  mud.  Akutan  Pass,* near  Una-  i 
lashka.  St.  Paul  Island  (Pribiloff  group);  9  fathoms,  in  kelp,  i 
July  24.      Middleton  Island  ;   12  fathoms,  gravel,  June  2. 

This  species  is  one  of  the  most  abundant  in  the  collection.  It 
is  a  showy  form,  and  has  quite  a  stout  appearance,  owing  to  the 
width  of  the  branches  and  stem  throughout,  and  the  large  gono- 
thecae  forming  a  double,  close-set  row  along  the  distal  third  of  the 
stem  add  not  a  little  to  its  showiness. 

Thuiaria  ^igantea,  sp.  nov.    Plat«  xvi.,  figs.  63,  64. 

Trophosome,  Hydrocaulus  simple,  erect,  rooted  by  a  creeping 
stolon,  stout,  straight,  divided  by  transverse  joints  into  inter- 
nodes  of  variable  length,  much  and  quite  regularly  branched ; 
branches  suberect,  short,  stout,  usually  unjointcd,  seldom  branched  i 
all  in  one  plane,  arranged  alternately  on  opposite  sides  of  the  stem  i 
from  within  an  inch  of  the  base  to  the  very  tip,  constricted  at  the 
base.  Hydroihecoe  large,  deeply  immersed,  curving  outwards, 
orifice  large,  somewhat  elliptical,  arranged  subalternately  upon 
the  stems  and  branches.  Oonosome.  Gonangia  borne  in  two  rows 
on  the  upper  sides  of  the  branches  and  branch  lets,  usually  occur- 
ring towards  the  distal  ends  of  the  stems,  sessile,  obovatc,  with 
an  irregular  outline,  orifice  terminal,  large,  discoidal. 

Height  of  largest  specimen,  165  mm. 

Hah,  St.  Paul  Island,  Bering  Sea.  Hagmeister  Island;  beach. 
Akutan  Pass,  near  XJnalashka.  K^^ska  Harbor ;  10  fathoms, 
rocky,  July  15. 

The  finest  specimens  consist  of  a  dense  cluster  of  about  350 
shoots,  averaging  six  inches  in  length,  attached  to  a  large  barna- 
cle; it  is  mueh  the  largest  single  specimen  in  the  collection,  con- 
taining just  about  one  million  individuals,  exclusive  of  the  repro- 
duclive  zooids,  and  it  can  just  be  crowded  into  a  two-quart  jar. 
The  conditions  for  the  existence  of  life  must  be  very  favorable 
where  such  a  luxuriant  growth  as  this  is  obtained  from  a  root- 
stock  that  covers  onl}'  a  piece  of  an  old  barnacle  shell. 

Macrorhynchia  Dallii,  sp-  nov.     Plate  xi.,  figs.  18,  19,  20. 

Trophosome,  Jl^'drocaulus  erect,  compound,  very  stout,  black, 
straight  or  gracefully  curved  at  the  distal  end,  not  divided  by 
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joints,  the  lower  portion  sometimes  as  much  as  the  lower  third, 
bearing  no  pinne,  but  give  origin  to  two  or. three  branches  which 
often  eqnal  the  main  stem  in  size,  and  resemble  the  latter  in  every 
particolmr,  the  upper  portion  1)ears  a  double  row  of  closely  set 
pcnnjc  Pinnse  arranged  alternately  on  opposite  sides  of  the  stem 
and  brmnches,  gracefully  curved,  more  or  less,  towards  each  other, 
giving  off  near  their  origin  from  one  to  three  branches,  which  are 
exact  copies  of  the  main  pinnse,  equal  the  latter  in  length,  and  lie 
•0  closely^  upon  each  other,  that  they  are  not  noticed  in  a  casual 
glance;  both  the  pinnae  and  their  branches  are  divided  by  trans- 
verse joints  into  short  internodes.  H^'drothecse  arranged  uniserially 
upon  the  pinnae  and  their  branches,  one  to  each  internode,  narrowest 
at  the  base,  rim  entire  and  slightly  flaring.  Nematophores  simple, 
very  lai^e,  the  distal  portion  free,  semicylindrical,  very  broad,  one 
on  either  side  and  at  the  upper  edge  of  the  hydrothecae,  facing 
inwards,  one  just  below  each  hydrotheca,  and  on  the  main  pinnae, 
iometimes  two,  one  directly  below  the  other,  there  are  also  two  or 
three  near  the  base  of  the  gouangia  irregularly  arranged. 

Gonosome.  Gonangia  very  large,  quite  regularly  cylindrical, 
tapering  at  the  base,  sessile,  mouth  discoidal  and  the  full  size  of 
the  gonangia,  rim  entire;  scattered  over  the  pinnae  and  their 
branches. 

Height  of  finest  specimen  225  mm.  Width  of  largest  hydro- 
eaolas  at  base  5  mm.     Length  of  largest  gonangium  4  mm. 

Hab,  Unalashka;  beach.   Akutan  Pass,  near  Unalashka;  beach. 

This  is  one  of  the  largest,  stoutest,  and  by  far  the  showiest  and 
most  elegant  species  in  the  collection,  and  1  take  pleasure  in 
naming  it  after  Mr.  Dall,  through  whose  untiring  labor  and  skilful 
care  this  fine  collection  has  been  made,  and  kept  in  a  good  state  of 
preservation. 

In  the  mode  of  growth  and  external  characters  this  species  has 
ill  the  appearances  of  a  true  Aglaophenia,  and  the  large  cylindrical 
gonangia  partially-  hidden  by  the  dark-colored  pinnae  are  readily 
mistaken  for  corbutae. 

ATHECATA. 

TtteUria  boTMilif,  sp.  hot. 

Trophosome.  Hydrocaulus  simple,  erect,  slightly  annulated  or 
twisted  at  the  base,  largest  at  the  distal  end  and  tapering  gradu- 
illv  to  the  base,  smooth,  not  forming  a  collar-like  expansion  below 
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the  hydranth,  light  straw-color.  Hydranths  large,  drooping ;  proxi- 
mal tentacles  thirty  to  thirty-two  in  number,  arranged  in  a  single 
verticil ;  when  expanded  forming  a  circle  with  a  diameter  of  twenty 
to  twenty-four  mm.;  distal  tentacles  fifty  to  sixty,  arranged  in  a 
double  row  so  closely  as  to  form  a  single  verticil.  Oonosome. 
Gonophores  oviform  with  four  crest-shaped,  laterally  compressed, 
tentaculiform  processes,  arranged  in  pendant  racemes  of  six  to 
nine  in  number,  which,  when  mature,  are  twice  the  length  of  the 
hydranth,  and  bear  from  thirty  to  seventy  sporosacs  each.  No 
radiating  canals  are  discernible  in  these  alcoholic  specimens,  yet 
they  may  exist. 

Length  of  stem  60  mm. 

Hab,  Hagmeister  Island ;  beach,  low- water. 

In  general  appearance  this  species  bears  quite  a  close  resem- 
blance to  Tubularia  indivisa;  the  light-yellow,  stout  stems,  and 
the  large  heads  of  both  would  hardly  fail  to  mislead  one  at  a 
casual  glance.  If  there  really  are  no  gastrovascular  canals  in  the 
spojosacs  this  form  belongs  in  the  sub-genus  Parypha  of  Agassiz, 
but  if  the  canals  are  present  it  makes  it  a  still  more  interesting 
form,  it  then  being  intermediate  between  the  sub-genera  Tubularia 
proper  of  Agassiz,  and  Parypha  of  Agassiz.  | 

Tabalaria  indiviia,  Lione. 

A  number  of  very  characteristic  specimens  of  this  widely-dis- 
tributed species  have  been  received  from  Alaska.  The  stems  are 
ver}'  much  interlaced,  and  many  j'ounger  ones  have  attached 
themselves  to  older  stems,  thereby  producing  a  branclied  appear- 
ance. Where  the  young  stems  have  become  closely  twined  about 
the  older  ones,  it  gives  to  the  latter  an  appearance  like  that  of 
the  large  confluent  stem  of  HaUcium  muricatum. 

Hab.  St.  Michael's,  Norton  Sound ;  collected  by  Mr.  L.  M. 
Turner,  who  describes  them  as  very  abundant  in  small  pools  left 
by  extreme  low  tides. 

Endendrium  pygmaBum,  sp.  nov. 

Trophosome.  Hydrocaulus  simple,  erect,  stout,  rooted  by  a 
creeping  stolon,  anuulated  throughout,  irregularly  branched; 
branches  erect,  and  bearing  but  few  branchlets.  Hydranths  large, 
the  stout  tentacles,  which  vary  in  number  from  sixteen  to  twenty, 
are  arranged  in  a  single  verticil.  Oonoaome,  Sporosacs  arranged 
in  crowded  rows  beneath  the  tentacles,  nearly. spherical  or  pointed 
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tl  the  distal  end,  and  from  thirty  to  forty-five  or  even  fifty  in  a 
doster. 

Height  of  specimen  20  mm. 

Hab.  Akutan  Pass,  near  Unalashka. 

This  is  a  short,  stout  /brm,  of  a  blackish-brown  color  at  the 
base,  becoming  lighter  towards  the  distal  ends  of  the  branches. 
It  resembles  the  dried  stems  of  a  Eudendrium  that  occars  at  Santa 
Cmz,  California,  in  being  annulated  throughout,  and  may  prove 
lo  be  identical. 

Nov.  Fam.  (?)  RHIZONEMID^,  S.  F.  Clark. 

Polj'pites  attached  by  numerous  thread-like  fibres.  Tentaculae 
tpparently  of  two  kinds ;  the  inner  verticil  of  aboral  tentacles 
branched. 

Not.  Oenna  BHIZOHEKA,  Clark. 

Polypes  solitary,  unconnected.  Basal  portion  of  the  polypite 
iwolien,  mammillate,  with  the  thread-like  processes  for  attach- 
■ent  developed  therefrom. 

Typt  BUaoAMBS  eamaa,  ep.  dot. 

Stems   stout,  unbranched,  smallest  at  the  distal  end;    of  a 
nearly  uniform  size  for  two-thirds  of  the  distance  towaixi  the 
hase,  at  which  point  tbey  begin  to  increase  in  diameter  rapidl}'  to 
twice  the  diameter  of  the  distal  end,  then  taper  rapidly  to  quite  a 
sharp  point  like  an  acorn.     The  processes  for  attachment  are  de- 
veloped in  large  numbers  (hundreds)  from  the  basal  surface  of  the 
enlarged  portion  of  the  stem.     They  are  of  a  light-brown  color, 
and  form  a  matted  mass  which  extends  beyond  the  sharp-pointed 
base.     The  polype  is  large  and  turgid ;  its  length  much  greater 
than  its  width.     The  aboral  tentacles  are  about  forty  in  number, 
very  slender  and  delicate,  reaching  a  trifle  beyond  the  end  of  the 
proboscis.     Just  within  these  tentacles  is  situated  another  circle 
of  processes,  the  exact  nature  of  which  can  be  determined  only 
from  fresh  specimens. 

The  proboscis  is  very  large  and  swollen,  and  bears  around  its 

distal  end  the  proboscidial  tentacles,  which  are  as  delicate  as  the 

thread,  very  numerous,  and  so  matted  together  in  the  speci- 

before  me  that  it  is  impossible  to  form  any  correct  estimate 

of  their  namber.    The  mouth,  situated  at  the  extremity  of  the 
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proboscis,  is  very  large.  Length  of  head,  13  mm.  Length  of 
swollen  basal  portion,  21  mm.  Total  length  of  perfect  specimen, 
68  mm. 

The  specimens  from  which  the  above  description  was  written 
were  collected  at  St.  MichaePs,  Norton  Sound,  Alaska,  Oct.  17, 
1875,  by  Mr.  Lucien  M.  Turner,  U.  S.  Signal  Service,  who  appends 
the  following  note :  "  These  specimens  were  of  a  deep  coral  red 
when  found.    They  are  not  common.    From  the  sea." 

They  are  two  in  number,  one  of  which  is  perfect — the  other  is 
without  a  head,  but  bears  at  the  distal  end  a  thin  chitinous  mem- 
brane surrounding  the  stem ;  its  edges  recurved  and  marked  with 
a  few  faint  radiating  lines. 

From  the  appearance  of  the  individual,  I  am  pf  the  opinion  that 
the  head  had  been  thrown  off,  and  that  another  was  about  to  be 
developed.  ' 

The  matted  masses  of  delicate  fibres  about  the  basal  portion 
present  a  very  peculiar  appearance. 

When  cleared  away  so  as  to  expose  the  pointed  basal  end  of  the 
stem,  that  part  has  a  close  resemblance  in  miniature  to  a  beet-root 
with  an  unusual  number  of  fibrous  rootlets. 

Under  the  microscope,  each  fibrous  process  appears  to  be  de- 
veloped from  a  small  rounded  papilla ;  some  papillae  which  bore 
no  fibres  exhibited  an  opaque  milk-white  nucleus.  The  nature 
and  development  of  these  processes  is  a  matter  of  considerable 
interest,  but  I  think  that  little  could  be  done  even  with  a  large 
supply  of  only  alcoholic  specimens.  The  nature  of  the  inner 
verticil  of  aboral  tentacles  (?)  is  also  a  very  interesting  question. 
From  their  position,  and  from  their  compound  appearance,  they 
would  naturally  appear  to  be  clusters  of  reproductive  bodies.  On 
the  other  hand,  the  alcoholic  specimens  under  the  microscope  do 
not  show  the  structure  characteristic  of  such  bodies.  They  appear 
to  be  thin,  flattened,  branched  tentacles,  and  have  no  swelled  or 
thickened  portions  such  as  would  indicate  anything  like  repro- 
ductive organs.  It  is,  of  course,  impossible  to  determine  their 
nature  positively  without  further  material. 

This  is  certainly  a  very  peculiar  and  very  interesting  form,  on 
account  of  its  peculiarly  shaped  base,  its  apparently  compound 
tentacula?,  aiul  the  thread-like  processes  for  attachment,  which 
seem,  on  account  of  the  pointed  base,  to  be  necessary  for  its 
secure  anchorage. 
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Ordbs  LUCERNARIA. 
FamOy  ELEUTHEROCARPID-fi,  H.  J.  Clark. 

Irilyt^jitu  Mii«nlm,  H.  J.  Clark. 

Twenty  or  thirty  good  specimens  of  tliis  interesting  form  have 
been  collected  at  St.  Michael's.  They  are  in  good  preservation, 
tud  represent  various  stages  of  development.  In  some  of  the 
luger  specimens  the  ovaries  are  very  far  advanced,  much  en- 
Ivged,  nearly  filling  the  entire  cavity,  and  greatly  distending  the 
body  walls.  In  others  the  ovaries  show  no  enlargement,  and 
between  these  two  conditions  all  intermediate  stages  are  repre- 
sented. 

The  color  is  light  brown,  with  a  bluish  tinge,  which  becomes 
darker  with  the  development  of  the  ovaries.  Three  of  the  speci- 
■ens  have  ten  arms  and  three  have  twelve,  showing  a  marked 
tendency  to  variation  in  this  respect. 

Ge<^raphical  distribution :  St.  Michael's,  Norton  Sound,  Alaska ; 
Mr.L.  M.  Turner,  Oct.  17, 1875.  Yardoe  Islands,  Norway ;  Kathke. 
Faroe  Islands ;  Steenstrup.  English  coast ;  Montague,  Fleming, 
Johnston,  and  others.  South  coast  of  Greenland;  Steenstrup. 
Anticosti ;  Hyatt,  Yerrill,  and  Shaler.  Massachusetts  Bay ;  H.  J. 
Clark. 

EXPLANATION  OF  PLATES. 

The  figures  on  plates  vii.  to  xi.,  inclusive,  are  enlarged  30 
diameters,  with  the  exception  of  Nos.  16,  19e  and  19y ;  the  extent 
to  which  the  latter  are  magnified  is  indicated  on  the  plates. 

The  figures  on  plates  xii.  to  xvi.,  inclusive,  are  magnified  20 
^meters,  with  the  exception  of  No.  33,  which  is  enlarged  7 
diameters. 

Platb  vii. 

Fig.  1.  Gonothyrea  hyalina;   a,  hydrothecse ;   6,  gonangium;   c,. 

extra-capsular  medusoids  with  tentacles ;  (2,  coenosarc,  or  fleshy 

axis. 
Fig.  2.  The  same ;  portion  of  a  branch,  showing  the  arrangement 

of  the  hydrothecae. 
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Fig.  3.  Campanularia  circula ;  showing,  a,  h jdrotheca  ;  6,  main     | 
Btem,  and  the  verticillate  arrangement  of  the  pedicels  around 
the  stem.  ' 

Fig.  4.  Campanularia  denticulata  ;  the  hydrotheese,  showing  the  | 
variation  in  shape  and  size.  Specimen  from  Port  Etches;  j 
creeping  on  Lafoea. 

Plate  VIII. 

Fig.  5.  Campanularia  compressa ;   a,  gonangiam ;   r,  rootstock 

or  creeping  stem. 
Fig.  6.  The  same ;  showing  the  variation  in  size  and  form  of  the    ' 

hydrothecfle. 
Fig.  7.  Campanularia  urceolata ;  a,  hydrothecse ;  6,  gonanginm. 
Fig.  8.   Campanularia  turgida ;  a,  hydrotheca ;  6,  gonangium ;  r, 

rootstock. 

Plate  IX. 

Fig.  9.  Campanularia  integra ;  showing  the  variation  in  the  hy- 
drothecfle. 

Fig.  10.  Tlic  same;  &,  gonangium  ;  r,  rootstock. 

Fig.  11.  Campanularia  apeciosa;  a,  hydrothecse;  r,  rootstock,  I 
or  creeping  stem. 

Fig.  12.  Clylia  Johnstoni ;  showing  the  variations  in  the  stems 
and  hydrothecfle. 

Plate  X. 

Fig.  13.  Halecium  scutum;  a,  hydrothecfle;  &,  gouangia;  c,  ova; 

cf,  aperture  of  gonangia. 
Fig.  14.  The  same;  a,  portion  of  a  branch;  6,  portion  of  main 

stem. 
Fig.  15.  Halecium  muricatum ;  gonangium. 
Fig.  16.   Halecium  plumularioides ;   a,  portion  of  a  branch;   6, 

portion  of  main  stem  ;  c,  hydrothecae. 
Fig.  17.  The  same;  a,  branch;  6,  main  stem;  r,  rootstock. 

Plate  XI. 

Fig.  18.  Macrorhynchia  Dallii ;  6,  main  stem  ;  a,  pinnse ;  c,  hydro- 
thecfle ;  rf,  nematophores. 

Fig.  19.  Tiie  same ;  e,  a  cross  section  of  main  stem  near  the  base; 
y,  gonangium  ;  the  other  letters  as  in  fig.  18. 
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Fig.  20.  The  same ;  the  letters  as  before. 

Fig.  21.  Lafaea  pocillum  f;  a,  hydrotbecffi;  r,  rootstoek. 

Plate  XII. 

Fig.  22.  La/aea  fruiicosa ;  a  branch  with  hydrothecse.  Shuma- 
gin  Islands,  6  to  20  fathoms. 

Fig.  23.  Lafoea  dumosa  ;  a,  main  stem ;  6,  hydro thecse. 

Fig.  24.  Lafoea  gracillima ;  a,  main  stem ;  6,  hydrothecae. 

Fig.  25.  Calycella  syringa  ;  a,  hydrotheese ;  6,  opercula ;  r,  root- 
stock. 

Fig.  26.  Sertularella  tricuspidaia ;  slender  variety,  from  the 
Semidi  Islands. 

Fig.  27.  The  same ;  stout  variety,  also  from  the  Semidi  Islands. 

Fig.  28.  Sertularella  pinnala ;  portion  of  a  branch. 

Fig.  29.  The  same ;  a,  portion  of  a  branch ;  6,  gonangium ;  c,  inter- 
nal chamber. 

Fig.  30.  Sertularia  filicula  ;  a,  main  stem ;  6,  branches. 

Plate  XIII. 

Fig.  31.  Sertularella  rugosa;  portion  of  a  branch  with  hydro- 
thecs,  from  the  Shnmagin  Islands. 

Fig.  32.  Sertularella  robusta;  portion  of  a  branch ;  a,  hydrothecae ; 
6.  opercula. 

Fig.  33.  The  same ;  gonangium. 

Fig.  34.  Sertularella  polyzonias ;  a,  hydrothecse. 

Fig.  35.  The  same ;  gonangium ;  r,  rootstoek. 

Fig.  36.  Diphasia  mirabilis  ;  portion  of  a  branch. 

Fig.  37.  Sertularia  cupressoides ;  a,  portion  of  a  branch;  6,  por- 
tion of  main  stem. 

Fig.  38.  Sertularia  thuiarioides ;  a,  gonangia ;  6,  portions  of 
branches. 

F^.  39.  The  same ;  a,  portion  of  a  branch  ;  &,  gonangium. 

Plate  XIV. 

Fig.  40.  Sertularia  variabilis;  portion  of  a  branch. 

Fig.  41.  The  same;  a  stouter  form. 

Fig.  42.  The  same ;    a  form  in  which  the  hydrothecae  are  more 

elongated. 
Fig.  43.  The  same ;  a  slender  form  in  which  the  hydrothecae  are 

arranged  more  In  pairs ;  a,  the  apertures  where  the  gonangia 

were  attached. 
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Fig.  44.  The  same ;  a,  portion  of  a  branch ;  ^,  gonangia  from  same 

colony. 
Fig.  45.  The  same ;  a  stouter  form,  in  which  "the  hydrotheese  are 

quite  divergent. 
Fig.  46.  The  same ;  the  stoutest  of  the  many  varieties ;  the  three 

pairs  of  hydrothecse  are  all  from  the  same  branch. 
Fig.  47.  The  same ;  gonangia. 
Fig.  48.  The  same ;  still  another  form,  the  divergent  characters  of 

which  are  not  constant ;  not  even  in  different  portions  of  the 

same  colony. 

Plate  XV. 

Fig.  49.  Sertularia  variabilis;  the  three  pairs  of  hydrotheca  are 

all  from  the  same  stem. 
Fig.  60.  The  same ;  the  most  extreme  of  the  many  forms. 
Fig.  51.  Sertularia  inconsians;  three  gonangia  which  grew  next 

to  each  other,  showing  how  variable  they  are. 
Fig.  52.  The  same  ;  portion  of  a  branch. 
Fig.  63.   Thuiaria  robusfa;  d,  portion  of  main  stem,  showing  the 

thickness  of  the  perisarc  or  chitinous  walls ;  6,  side  view  of  basal    j 

portion  of  a  branch  ;  c,  side  view  of  portion  of  stem.  ' 

Fig.  54.  The  same ;  d  and  c,  portions  of  branches. 
Fig.  55.  The  same ;  gonangia. 
Fig.  56.  Sertularia  similis;  portion  of  a  branch. 

Plate  XYI. 

Fig.  67.  Thuiaria  cylindrica;  showing  the  unusual  arrangement 
of  the  hydrotbecce  and  the  mode  of  branching. 

Fig.  58.    Thuiaria  turgida;  gonangium. 

Fig.  59.  The  same ;  portion  of  a  branch  and  branchlet. 

Fig.  GO.  The  same;  portion  of  main  stem. 

Fig.  01.  The  same;  portion  of  a  branch. 

Fig.  02.    Thuiaria  plumosa;  6,  portion  of  a  branch;  g^  gonangia. 

Fig.  03.  Thuiaria  gigantea;  a  side  view  of  main  stem  ;  6,  gonan- 
gia; c,  hydrothecse. 

Fig.  04.  The  same ;  portion  of  a  branch. 
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€V  THI  XXTRTT8I0V  OF  THE  8SMIKAL  PB0BTTCT8  IN  LIMPETS,  WITH 
tOKS  2SMABX8  ON  THE  PHTLLOOENT  OF  THE  DOCOOL088A. 

BT  W.  H.  DALL,  SMITHSONIAN  INSTITUTION. 

In  a  paper  published  in  the  American  Joanial  of  CoDchology, 
Part  III.,  1871, 1  brought  together  a  summary  of  the  various  details 
published  from  time  to  time  by  various  naturalists,  upon  the  an- 
atomy and  physiology  of  this  group.     In  that  paper  it  was  shown 
that  the  manner  in  which  the  seminal  products  were  freed  from 
the  ovary  and  testis,  and  the  passage  by  which  they  reached  the 
exterior,  was  unknown,  and  from  the  investigations  of  Lankester 
and  myself,  that  the  existence  of  the  oviduct  figured  by  Cuvier 
(M^m.  sur  les  Moll.,  15,  181*7),  if  not  actually  disproved,  was  at 
least  a  matter  of  grave  doubt,  and  had  not  been  confirmed  by  any 
snbsequent  examination.     Lankester  (Ann.  Mag.,  N.  H.,  xx.  p. 
334,  1867)  had  suggested  that  the  passage  of  the  ova  to  the  ex- 
terior was  made  through  two  orifices  first  described  by  hira  and 
termed  "capitopedal  orifices."     These  were  said  to  open,  "one 
on  each  side  of  the  head  in  the  angle  formed  by  its  junction  with 
the  muscular  foot,  and  (internally)  opening  into  the  blood  sinus 
surrounding  the  pharj'ngeal  viscera."    He  also  described  an  open- 
ing communicating  between  the  "pericardium  and  the  supra-anal 
articulated  sac,"  or  accessory  renal  organ.     The   latter  I  have 
never  been  able  to  demonstrate  to  my  own  satisfaction,  but  I  do 
not  assume  to  dispute  its  possible  existence.     In  the  brief  notice 
of  his  work  published  by  Mr.  Lankester,  which  has  not  been  fol- 
lowed by  any  more  detailed  communication,  the  terms  used  were 
somewhat  misleading,  or  at  least  not  clear.     Instead  of  opening 
externally  in  the  angle  formed  by  the  head  and  the  foot,  the 
*^capitopedal   orifices,"  if  I  have  correctly  identified  them,  are 
situated  on  the  back  of  the  neck,  so  to  speak,  or  more  properly 
on  the  transverse  portion  of  the  integument  above  the  head  and 
in  front  of  the  main  pericardial  chamber  in  the  angle  formed  by 
the  neck  and  the  inferior  surface  of  the  mantle  over  the  head. 
Mr.  Lankester  found  them  in  Patella  vulgaia^  but  I  have  never 
been  able  to  detect  them  in  the  few  alcoholic  specimens  of  that 
species  which  I  have  been  able  to  examine.     In  fresh  specimens 
of  Acmata  patina  and  testudinaliSj  1  have  generally  been  able  to 
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find  them,  and  in  the  living  animal  they  are  of  an  orange  color. 
In  Ancislromesus  mexicanusy  they  are  quite  prominent  in  some 
cases  and  almost  imperceptible  in  others.  They  also  differ  in 
character.  In  Ancislromesus  (one  of  the  Patellidat)^  they  appear 
as  true  orifices,  in  the  acmseas  they  present  the  appearance  of  an 
elongate,  narrow,  glandular  mass,  from  which,  internally,  a  duct  is 
not  always  traceable.  In  some  individuals  they  appear  entirely 
absent  or  abortive.  My  own  opinion  of  their  function  is,  that 
they  are  aquiferous  pores,  such  as  are  common  to  many  moUusks, 
through  which  water  passes  into  the  circulation  directly  in  the 
Patellidas  and  by  a  process  of  straining  through  the  glandular 
mass  in  the  Acmasidas.  Whatever  their  office,  it  can  hardly  be  of 
fundamental  importance,  or  they  would  not  be  so  frequently  found 
in  an  abortive  condition.  Whether  in  some  cases  they  may  be 
indirectly  in  communication  with  the  renal  sac  is  of  little  conse- 
queuce,  as,  in  the  paper  alluded  to,  I  have  shown  that  in  some 
genera  the  pericardium  is  so  situated  that  there  can  hardly  be  any 
such  communication,  and  in  so  homogeneous  a  group  as  the  limpets 
it  is  unlikely  that  such  an  anatomical  character,  if  important, 
should  be  inconstant. 

Moreover,  through  the  intricate  channels  alluded  to,  the  ova 
which  are  of  considerable  size  could  hardly  be  propelled  without 
some  special  muscular  arrangement  which  does  not  seem  to  be 
present  in  any  case  examined.  Anxious  to  set  at  rest  a  question 
of  so  much  interest,  and  which  for  so  many  3'ears  had  puzzled 
anatomists,  I  have  lost  no  opportunity  of  dissecting  animals  of 
this  group,  especially  the  large  species  in  which  the  characters 
might  be  supposed  to  be  more  evident.  The  opacitj'  of  the  shell 
and  the  impossibility  of  getting  at  even  the  extemal  orifices  of 
the  viscera  without  destroying  the  life  of  the  individual,  proved 
effectual  obstacles  to  the  study  of  these  functions  in  the  living 
animal.  While  in  the  field,  from  1871  to  18T4  inclusive,  I  made 
dissections  of  many  hundreds  of  acmroas  with  no  definite  result, 
except  that  of  finding  that  the  sexual  products  appeared  ripe  in 
only  a  small  portion  of  the  ovary  at  any  one  time,  and  in  the 
acniffias  the  portion  most  usually  in  that  condition  was  the  ex- 
treme right  hand  part  of  tlic  anterior  end,  immediately  below  the 
floor  of  the  larger  renal  sac.  No  oviduct  or  opening  was  in  any 
case  demonstrated. 

Somewhat  discouraged  by  repeated  failure,  on  leaving  the  field- 
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woriL  in  which  I  had  been  engaged,  the  matter  was  deferred  until 
ft  better  opportunity  should  arise.  Some  time  since,  a  large 
Bomber  of  specimens  of  the  giant  limpet  of  Central  America, 
Ancisiromeitus  viexicanus^  were  obtained  by  the  Museum  of  Com- 
paratire  Zoolog}'  from  the  naturalists  of  the  Hassler  Expedition. 
Bj  the  courtesy  of  Prof.  Alex.  Agassiz  a  number  of  these  were 
tamed  over  to  me  for  dissection. 

In  this  species  the  right  supra-renal  sac  is  quite  large,  covering 
the  entire  superior  surface  of  the  animal  between  the  muscular 
attachments.  The  viscera  are  coiled  below  it  in  the  usual  manner, 
except  that  in  ripe  individuals  the  upper  outer  edge  of  the  ovary 
or  testis  extends  rather  more  beyond  the  peripheral  coil  of  the 
Bitestine  than  in  most  species.  A  section  then  discloses  the  mem- 
branes in  the  following  order  from  above. 

/Vrg/,  the  external  delicate  layer  of  the  mantle  covering  every- 
tiiing  else,  and  very  intimately  bound  together  by  tough  connec- 
tire  tissae  with, 

Second^  the  superior  wall  of  the  right  hand  (and  only  fully 
^veloped)  renal  sac.  By  means  of  delicate,  but  tough  columnar 
wills  of  tissue,  forming  connected  cellular  cavities,  overlaid  with 
temi-glandular  tissue  for  the  elimination  of  the  renal  secretions, 
tbe  upper  wall  of  this  sac  is  connected  with. 

Thirds  the  floor  of  the  sac,  of  similar  constitution  and  tough- 
■esj^  The  two  are  readilj'  separated  owing  to  the  greater  delicacy 
sf  the  connecting  tissues,  but  the  upper  wall  and  the  mantle,  and 
the  lower  wall  and  the  tissues  below  it,  are  very  intimately  con- 
Bected  by  membranous  fibres  of  such  toughness  as  to  render  their 
Kparation  without  injury  very  difficult. 

A  muscular  band  or  mesentery  of  considerable  strength,  having, 
m  the  specimens  of  Ancistromesus  examined,  a  width  equal  to 
Mtrly  one-twent3*-firth  of  its  length;  extends  completely  around 
tie  internal  viscera  which  are  compactly  bound  together  by  similar 


From  the  floor  of  the  renal  sac  similar  but  short  mesenteric 
kwis  extend  downward  to  the  peripheral  band,  radiating  from 
iheapex  of  the  shell,  and  having,  when  in  their  natural  position, 
twinewhat  triangular  form;  the  short  sides  of  the  triangles  cor- 
"i^KNiding  to  the  distal  ends  of  the  radii,  and  their  plane  surfaces 
viag  nearly  vertical  to  the  horizontal  plane  of  the  visceral  mass, 
k  the  specimen  under  consideration  there  were  one  posterior  and 
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ten  lateral  bands  of  this  nature,  five  on  each  side.    In  details  of 
form  and  dimensions  these  vary  in  different  individuals.     They 
widen  at  their  junction  with  the  tissues  above  and  below,  and  send 
off  numerous  fibres  in  all  directions,  and  especially  to  the  peripheral  ] 
band.    We  thus  have  as  it  were  the  entire  visceral  mass  suspended   ' 
in  the  perivisceral  cavity,  free  of  the  floor  and  sides  of  the  latter   j 
(except  a  delicate  anchoring  membrane,  lying  vertically  in  the 
median  line  and  connecting  the  median  line  of  the  visceral  mass 
with  that  of  the  muscles  of  the  foot),  but  in  contact  or  close  con* 
nection  with  its  roof  which  is  composed  of  the  floor  of  the  larger 
renal  sac.     This  sac  opens  externally  by  a  prominent  papilla  to 
the  right  of  the  anal  papilla,  while  the  smaller  (and  usually  almost 
abortive)  left  renal  sac,  opens  by  a  proportionally  smaller  papilla 
to  the  left  of  the  anal.  I 

The  specimens  were  examined  by  cutting  away  the  solid  mus-  j 
cular  foot,  and  thus  exposing  the  perivisceral  cavity  without  in 
any  way  lacerating  its  contents,  sides,  or  upper  surface.  A  number 
of  individuals  were  dissected  without  coming  any  nearer  to  the 
object  in  view.  At  last,  however,  a  specimen  was  taken  up  which 
appeared  to  solve  the  difficulties  and  afford  the  long  sought  for 
explanation.  It  was  a  male.  The  surface  of  the  viscera  with  one 
exception  was  perfectly  normal.  On  the  right-hand  posterior  portion 
of  the  periphery  of  the  testis,  covered  with  its  usual  delicate  invest- 
ing membrane,  for  the  space  of  an  inch  from  the  posterior  end  of  the 
median  line,  forward,  the  ducts  were  swollen  and  enlarged.  They 
projected  in  a  marked  manner  from  the  smooth  and  evenly  rounded 
normal  surface,  like  "  varicose  veins,"  except  that  the  ducts  are 
nearly  parallel.  In  the  ripest  portions  the  delicate  investing 
membrane  of  the  testis  had  become  ruptured  or  perforated,  and 
the  seminal  matter  exuding  from  these  punctures  had  been  solidi- 
fied by  the  alcohol  in  little  rounded  grains  or  particles,  which  had 
not  been  disturbed  by  the  careful  manipulation  of  dissection. 

At  those  points  where  the  congested  or  enlarged  ducts  were  in 
mechanical  contact  with  the  roof  of  the  perivisceral  cavity,  that 
is  to  say,  tlie  floor  of  the  renal  sac,  numerous  minute,  but  plainly 
visible,  oval  perforations  appeared.  These  were  oblique  to  the 
general  plane  of  the  membrane,  the  opening  on  the  side  adjacent 
to  the  testis  being  usually  directed  somewhat  backward  instead 
of  verticall}^  downward.  They  had  also  something  of  a  funnel 
shape,  being  larger  on  the  side  toward  the  testis,  and  some  of  them 
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vere  twice  as  large  as  others.  The  largest  had  a  diameter  of  .015 
iiL,  and  would  admit  the  passage  of  a  fine  bristle  into  the  renal 
nc.  On  applying  slight  pressure  from  above,  the  fluids  con- 
tained in  the  renal  sac  passed  through  in  a  minute  jet.  They  were 
irregolarly  distributed,  corresponding  in  locality  to  the  ripeness 
of  the  dacts  of  the  testis.  Except  where  the  testis  in  its  ripe 
coDdition  was  in  immediate  proximity  or  actual  contact  with  the 
membranes  of  the  renal  sac,  no  such  orifices  or  pores  were  to  be 
found.  In  the  other  specimens  in  which  the  testis  or  ovary  showed 
none  of  these  signs  of  maturity,  no  such  orifices  could  be  detected. 
The  membranes  in  such  cases  presented  a  smooth  and  practically 
impervious  surface  in  every  part. 

It  would  seem  as  if  these  facts  gave  a  final  solution  to  the  diffi- 
culty as  follows: — 

When  the  ovary  or  testis  is  ready  to  discharge  its  products, 
tbat  portion  of  it  which  is  ripe  evinces  its  condition  by  an  en- 
lirgement  of  the  ducts,  continuing  until  dehiscence  takes  place. 
Coincidently,  the  superincumbent  membranes  of  the  renal  sac 
(whether  by  sympathy  with  the  congestion  of  the  seminal  organ 
or  otherwise)  become  lax  and  perforations  make  their  appearance 
immediately  adjacent  to  the  dehiscent  ducts.  Through  these 
orifices  the  seminal  products  make  their  way.  A  contraction  of 
the  pedal  muscles  would  be  sufficient  to  cause  the  ejection.  After 
reaching  the  renal  sac,  the  question  of  the  extrusion  of  the  ova  or 
semen  presents  no  difficulties.  The  same  agency  which  empties 
the  sac  of  its  secretions  through  the  i*enal  papilla  would  suffice  to 
eject  the  seminal  products,  which  floating  in  the  water  would  cause 
the  fertilization  of  the  ova  as  in  the  case  of  Chiton. 

The  rarity  of  individuals  in  a  ripe  condition  in  collections  may 
be  due  to  their  repairing  below  tide  marks  at  such  times,  and 
beoce  avoiding  the  collector. 

The  method  above  suggested  is  paralleled  in  numerous  other  in- 
vertebrates, and  even  some  fishes,  with  non-essential  differences 
of  detail.  The  specimen  referred  to  has  been  submitted  to  several 
naturalists  who  agree  as  to  the  facts. 

While  additional  evidence  is  desirable  in  corroboration,  I  feel 
tolerably  confident  of  the  correctness  of  the  inferences  drawn  from 
the  above  facts,  which  furnish  an  explanation  at  once  simple  and 
in  accordance  with  experience  in  other  cases,  of  a  very  puzzling 
question. 
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I  mtiy  add,  that  the  localized  turgiditj  or  swelling  of  the  ripe 
seminal  ducts  had  been  previously  observed  bj  me  on  other  occa- 
sions among  specimens  of  Acmxa  patina;  but  having  dissected 
them  in  most  cases  from  above,  removing  the  membranes  not  con- 
nected by  tissue  with  the  ovary,  and  looking  more  particularly  for 
a  permanent  duct  or  passage,  the  perforations  of  the  renal  mem- 
branes ^cre  likely  to,  and  did,  entirely  escape  my  notice. 

Additional  nolea  on  the  genera  of  Limpets, — In  the  paper  before 
referred  to,  I  was  unable,  for  want  of  material,  to  obtain  data  in 
relation  to  the  dentition  of  the  typical  species  of  Helcion  and 
Bcurria,  The  former  I  have  lately  obtained  from  a  dry  specimen 
kindly  communicated  by  Dr.  Carpenter,  and  Mr.  S.  A.  L.  Brannan, 
of  San  Francisco  presented  me  with  an  alcoholic  specimen  of 
Scnrria  Mcurra  detained  by  him  at  Valparaiso. 

The  result  of  an  examination  of  the  two  forms  shows  that 
Helcion  has  the  dentition  of  the  typical  Patella  such  as  P.  vuU 
gata^  except  that  the  third  or  outer  cusp  of  the  third  lateral  tooth 
is  obsolete.  The  gills  are  interrupted  over  the  head  as  in  ffelcuh 
niscus^  from  which  it  is  sufficiently  distinguished  by  the  dentition. 

Scurria  scurra  agrees  in  all  essentials  of  branchiae  and  denti- 
tion with  Scurria  menoleuca  described  by  me  as  above,  so  that 
no  change  of  the  arrangement  I  then  adopted  is  necessary.  A 
careful  examination  of  the  soft  parts  and  dentition  of  some  of  the 
typical  scutellinas  is  still  a  desideratum. 

Having  now  nearly  complete  data  in  regard  to  the  principal 
groups  of  the  Docoglos^na^  a  few  observations  may  be  permitted 
on  the  relations  of  the  different  subordinate  groups.  I  will  pre- 
mise, that,  for  reasons  which  I  hope  in  a  short  period  to  publish 
in  extenso^  I  have  come  to  the  conclusion  that  the  northwest  coast 
of  America  has  been  a  great  centre  of  distribution  for  molluscan 
species;  or  of  forms  which,  as  they  migrated  south  or  east  from 
their  original  habitat,  changed  or  added  to  their  original  char- 
acters, until  at  present  they  are  termed  nearly  related  rather  than 
identical  forms.  In  many  cases  their  paths  have  become  dry  land, 
and  the  track  must  be  followed  rather  by  organic  relations  than 
contiguity  in  distribution.  Were  the  foregoing  views  correct,  we 
should  look  to  find  in  this  region — 1st,  a  maximum  development 
of  the  lower  or  parent  forms  of  Docoglossa ;  2d,  a  local  abund- 
ance and  radiating  distribution  of  the  next  higher  genera;  and 
lastly,  in  the  nearest  region  where  conditions  of  temperature, 
food,  and  station  were  most  favorable  (and  the  migrating  organ- 
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might  be  supposed  to  have  been  longer  exposed  to  these 
fiTormble  conditions  than  those  subjected  to  the  vicissitudes  of 
■ore  distant  migration),  we  should  expect  to  find  instances  where 
the  group  had  reached  its  highest  form  of  specialization. 

This  is  exactly  the  real  state  of  the  case. 

Whether  we  consider  the  dentition,  the  mechanism  of  respira- 
tion, or  the  development  of  special  organs,  or  the  total  bulk  of 
the  organism,  the  Abranchiata  are  unquestionably  the  lowest  forms 
of  the  order.  Without  eyes,  branchiae,  or  lateral  teeth,  sluggish  in 
their  motions ;  relying  on  buccal  tentaculse  and  the  cuticular  nerv- 
ous system  for  outward  impressions,  and  protected  by  the  uniform 
eonditions  of  their  deep  water  station,  they  stand  at  the  foot  of 
the  genealogical  tree. 

In  the  Alaskan  region  they  are  represented  by  two  or  three 
tpecies,  which  reach  a  larger  size  than  any  of  their  congeners. 

Pilidium  and  Lepeta  have  reached  the  east  coast  of  America 
md  the  Hebrides;  the  latter  only  has  penetrated  to  the  Mediter- 
imneaa  if  identifications  of  Italian  naturalists  are  to  be  accepted. 

The  rhachidian  tooth,  representing  the  type  of  a  radula,  and 
disproportionately  developed  when  compared  with  the  uncini  in 
this  group,  may  by  natural  selection  have  given  place  to  the  strong 
•oliequal  ranks  of  laterals  characteristic  of  the  Acmasidoe^  and  the 
buccal  tentacles,  rendered  unnecessary  by  the  presence  of  eyes,  dis- 
appeared, or  are  only  represented  by  the  smooth  frill  of  the  muzzle 
of  Acmata  drawn  down  to  a  corner,  while  in  the  remainder  of  the 
family  they  are  totally  absent. 

The  development  of  the  radula,  of  a  cervical  branchia,  of  eyes, 
and  of  general  bulk,  marks  the  progress  of  the  group  in  the 
Acmmidm,     From  uselessness  the  uncini  become  abortive. 

In  the  northwest  American  region,  more  than  in  all  the  world 
beside,  is  this  group  developed  in  species,  in  size,  and  in  indi- 
riduals.  Strong  in  the  possession  of  their  new  organs,  they  have 
invaded  the  littoral  zone,  and  only  the  smaller  and  weaker  forms 
tarry  in  deep  water. 

On  the  west  they  have,  through  favorable  conditions,  reached 
Ja|)an,  China,  and  south  to  Amboyna.  On  the  south,  their  un- 
broken ranks  stud  the  beaches  from  California  to  Tierra  del  Fuego, 
and  thence  north  on  the  east  coast  of  South  America  to  Rio  de 
Janeiro.  The  eastern  barriers  at  the  north  are  not  so  easily  over- 
come<.  and  Acmasa  testudinalis  and  virginea  have  alone  reached 
northern  Europe. 
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la  the  present  state  of  our  knowledge,  it  is  easy  to  trace  the 
steps  of  development.  Greater  knowledge  would  doubtless  in- 
crease the  complications. 

In  the  warm  waters  of  California  Lottia  grandis^  having  reached 
an  enormous  size,  is  also  enabled  to  develop  an  incomplete  bran- 
chial cordon  in  addition  to  its  cervical  plume. 

Further  south  Scurria  completes  the  cordon  and  apparently 
reaches  the  highest  stage  of  development  short  of  a  rejection  of 
useless  parts.  This  soon  occurs  in  the  disappearance  of  the  cer- 
vical plume,  whose  office  is  abundantly  filled  by  the  development 
of  the  cordon.  This  brings  us  to  the  Patellidas.  Here  the  devel- 
opment of  the  radula  has  so  far  progressed  that  its  median  line, 
in  the  highest  type  of  the  family,  is  now  supplied  with  a  rhachi- 
dian  tooth  of  properly  proportioned  size,  and  the  abortive  uncini 
of  the  Acmstidst  have  given  place  to  teeth  which  are  capable  of 
fulfilling  a  useful  purpose.  At  the  same  time,  the  plain  muzzle 
frill  of  Acmaa  is  replaced  by  a  crop  of  arborescent  tactile  papillss, 
and  in  Ancistromesus^  the  highest  development  of  total  bulk  known 
to  the  order,  is  added  to  the  greatest  known  specialization  of  the 
other  characters. 

This  occurs  on  the  Mexican  coast  in  the  direct  line  of  migration 
from  the  northwest  coast.  So  far  as  we  yet  know,  the  representa- 
tives of  this  family  in  more  distant  regions  have  not  3-et  rivalled 
it  in  development.  All  want  the  median  tooth;  the  other  char- 
acters, but  with  much  smaller  bulk,  are  developed  in  Palella  vulgata 
of  Europe  and  some  Indian  species.  Patina  cannot  complete  its 
cordon,  inhabiting  the  British  Isles.  Nacella^  an  equally  distant 
traveller,  in  Patagonia,  barelj'  completes  its  cordon,  while  its  asso- 
ciate, Patinella^  is  more  successful,  and  both  sport  a  frill  around 
the  foot. 

Uelcion  and  Helcioniscus  of  the  African  coasts,  have  the  cordon 
interrupted,  and  the  dentition  is  less  uniform  and  effective  than  in 
AncUtromesus^  which,  however,  they  resemble  in  dispensing  with 
the  foot  frill.  In  the  rich  Indo-Pacific  region  it  seems  probable 
that  the  higher  types  prevail  more  abundantly,  and  there  is  reason 
to  believe  that  ScutelUna  is  a  weakly  offshoot  from  the  acmean 
stem. 

Without  verging  greatly  on  the  speculative,  we  may  construct 
a  geneiilogical  tree,  which  cannot  greatly  differ  from  the  following 
scheme: — 
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DE8CBIPTI0K8  OF  SOME  YEBTEBBATE  BEXAIKB  FBOX  THS  FOBT  imcnr 

BEDS  OF  XOFTAKA. 

BT  E.  D.  COPE. 

Aublyiodon  lateralii,  sp.  nov. 

Established  on  some  teeth,  one  of  which  is  of  the  size  of  those 
of  the  A.  horridus^  and  which  ditfer  in  some  important  partica- 
lars.  The  posterior  crenate  ridge  is  as  in  that  species,  lateral  in 
position,  separating  a  posterior  face  from  the  lateral  at  a  right  angle. 
The  posterior  face  is  separated  from  that  of  the  other  side  by  a 
very  obtuse  angle.  The  anterior  aspect  of  the  crown  is  witbont 
crenate  cutting  edge,  but  tlie  latter  is  present  as  a  border  to  the 
front,  passing  along  the  front  of  the  side  opposite  to  that  which 
bears  the  posterior  angle.  It  is  directed  laterally,  and  projects 
beyond  an  open  groove  which  follows  its  posterior  base.  The 
base  of  the  crown  is  broad  elliptic  in  section.     Enamel  smooth. 

A  much  smaller  tooth  was  found  with  the  preceding,  and  pre- 
sented similar  characters,  excepting  that  the  posterior  face  is  not 
so  strongly  truncate. 

Measurements.  u. 

Length  of  crown  preserved 025 

Diameter  of  base  of  crown  ^  ^"^     *        *        '        *        '         ' 

(short 010 

Width  of  posterior  face 000 

Length  of  smaller  crown Oil 

Long  diameter  of  base  of  do .        .006 

The  apices  of  both  crowns  are  considerably  worn  by  use.  Botl^ 
were  found  by  Charles  IL  Sternberg  of  my  exploring  party. 

LflBlapi  inoraiiatui,  sp.  nor. 

Represented  by  two  teeth,  a  larger  and  a  smaller,  which  were 
found  near  each  other,  but  not  sufficiently  so  as  to  warrant  the 
belief  that  they  pertain  to  the  same  individual. 

The  characteristic  feature  of  these  teeth  is,  that  the  transverse 
diameter  of  the  base  of  the  crown  exceeds  its  anteroposterior,  a    j 
point  in  which  it  differs  from  all  the  other  carnivorous  dinosau-    ^^ 
rians  yet  known  from  the  formation.     Nevertheless,  the  posterior 
cutting  edge  is  median,  and  is  denticulated.     The  anterior  cutting    .,i 
edge,  which  is  also  denticulated,  is  nearly  median  at  the  apex,  but 


i 


S 
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continQes  aloDg  ODe  side  of  the  widening  anterior  face  to  the  base 
of  the  crown.  Tlie  posterior  cutting  edge  is  nearly  straight,  while 
the  anterior  is  rather  abrubtly  cur\'ed  at  the  apex. 

The  anterior  and  posterior, edges  are  not  lateral  in  position  as 
in  AMysodon  lateralis. 

Measurements,  h. 

Ko.  1.         So.  2. 

Length  of  crown 035        .014 

Dijuneter  at  base  I  *°^'^-P^*^"°''      '        •        "        '^^^       '^^ 

i  transverse        .        .        .        .        .0135      .008 

A  large  species.     Discovered  by  Jno.  C.  Isaac. 
lalaps  apUaatiis,  tp.  nor. 

An  abundant  si>ecies,  but  as  yet  represented  onlj-  by  teeth  which 
are  aboat  the  size  of  those  of  the  largest  of  living  Varanidm. 

The  crowns  are  strongly  compressed  and  curved;  one  side  is 
fat.  the  other  gently  convex;  the  posterior  cutting  edge  is  median 
and  concave.  The  anterior  edge  is  not  continued  to  the  base  of 
the  crown,  and  disappears  before  attaining  the  apex ;  it  is  feebly 
denticalate,  and  only  at  its  convex  curvature  towards  the  apex; 
its  coarse  is  median.  The  fiat  face  has  a  slight  bevel  to  the  pos- 
terior etige.     Surface  smooth,  without  transverse  undulations. 

Mecisurements,  H. 

Length  of  crown 0110 

Diameter  crown  at  base  I  ^"^^'^■P^^^^"^''        •        •        •        '^^ 

I  transverse 0028 


file«llLS,  tp.  DOT. 

Represented  by  several  teeth  of  about  half  the  size  of  those  of 
the  last  described  reptile.  They  differ  in  form  in  several  respects, 
being  relatively  shorter  and  stouter,  and  less  sectorial  in  character. 
The  lateral  surfaces  are  about  equally  convex,  while  the  anterior 
fact  is  narrowly  obtuse,  and  without  cutting  edge.  The  posterior 
edge  is  concave  and  furnished  with  a  serration  of  smaller  denticles 
than  in  the  L.  explanatus;  it  is  median  in  position. 

Measurements.  M. 

Length  of  crown 0090 

Diameter  of  base  of  crown  (  antero-posterior         .        .        .0056 


( transverse 0040 


Foond  by  Jno.  C.  Isaac. 
17 
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Dyiganui  encauitni,  gen.  et  sp.  nor, 

Char.Oen. — A  large  number  of  teeth  exhibit  the  characters  of 
this  genus,  which  is  a  peculiar  form  of  herbivorous  DtJiosauria. 
The  crowns  are  compressed,  so  th^t  the  fore  and  afl  diameter 
much  exceeds  the  transverse.  The  body  of  the  crown  is  a  flattened 
shaft  of  dentine,  one  face  of  which  is  the  denser,  and  produces  the 
cutting  edge.  Tiiis  face  is  flat  or  wcakl}'  keeled,  while  there  are 
two  other  faces  uniting  at  an  open  angle,  thus  giving  a  subtri- 
angular  section.  On  each  of  these  faces  is  adherent  a  shaft  of 
cementum-like  material"  of  a  dense  character,  whose  external  face 
is  longitudinally  concave.  These  inclose  between  them  on  the 
median  line  a  deep  groove,  which  expands  below  into  a  wide  con-  j 
cavity,  whicU  appears  to  be  enlarged  as  the  age  of  the  tooth  in-  l 
creases  preparatory  to  shedding.  The  other  parts  of  the  base  of  j 
the  crown  below  the  cutting  face,  are  inclosed  in  a  rather  thick 
deposit  of  rugose  cemcntuni,  which  rises  a  distance  on  the  sides 
of  the  tooth. 

The  method  of  replacement  of  the  teeth  in  this  genus  appears  ; 
to  resemble  that  of  Cionodon^  except  that  there  is  no  indication 
of  the  existence  of  as  many  series  in  the  transverse  direction.  The 
longitudinal  grooves  in  the  anterior  and  posterior  cement  columns 
are  probably  occupied  by  the  borders  of  the  apices  of  successional 
teeth.  The  presence  of  these  columns,  etc ,  distinguishes  this 
genus  from  that  and  other  allied  genera. 

Char,  Specif, — The  cutting  face  is  more  or  less  concave,  and  is 
impressed  or  sunken,  its  lateral  borders,  and  the  cement  of  the 
basis,  projecting  beyond  it.  The  inferior  border  is  also  usually 
oblique,  that  pf  one  of  the  sides  rising  diagonall3\  In  the  same 
proportion,  a  weak  keel  is  also  unsymmetrically  placed,  lying  close 
to  the  oi)positc  border,  and  dividing  the  face  into  a  wide  and  a 
narrow  concavity.  The  oblique  border  is  also  incurved,  the  edge 
of  the  posterior  cement  column  curving  round  the  cutting  face  of 
the  dentine.  The  latter  is  delicately  rugose  in  unworn  specimens. 
The  external  basal  cementum  rises  highest  on  the  incurved  border 
of  the  crow' n ;  its  surface  is  minutelj^  rugose,  the  rugosit}'  being 
generally  punctiform.  It  is  also  of  a  different  color  from  the 
dentine  in  the  specimens  as  preserved,  and  is  occasionally  found 
nearly  worn  away.     The  edge  of  unworn  teeth  is  not  serrate. 
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MeaiureinenU,  m. 

Length  of  basis  of  tooth 013 

^  ^  ( antero-posterior 009 

Dumeterofcrown|j^„^^^^ ^^ 

Transvene  diameter  below  crown 008 

The  teeth  are  ratlier  smaller  than  those  of  Hadrosaurus  foulkei. 
The  borders  present  no  indication  of  the  erenntion  seen  in  that 
and  other  species,  either  in  worn  or  unworn  specimens. 

By^H^ma  bajdaaiamia,  nor.  sp. 

Represented  by  a  number  of  teeth  found  in  such  relation  that 
tliej  are  supposed  to  belong  to  two  individuals. 

Thej  dilTer  materially  in  form  from  those  of  the  Z>.  encauatus^ 
and  exceed  any  of  them  in  size. 

The  base  of  the  tooth  possesses  the  thick  investment  of  rough 
cementum,  and  has  a  slope  away  from  the  base  of  the  crown.  The 
fonn  of  the  crown  is  peculiar  in  possessing  a  lateral  face  placed 
at  a  strong  angle  to  the  usual  face,  and  separated  from  it  by  a 
itruDg  protuberant  angular  ridge.  This  angular  cutting  face  would 
memble  that  of  the  Diclonii  were  it  not  that  the  body  of  dentine 
of  which  it  is  composed  is  a  flat  plate  instead  of  a  triangular  seg- 
ment of  a  subquadrate  prism.  Each  face  has  a  separate  plate, 
vbich  is  separated  from  the  other  by  a  suture.  A  solid  mass  fills 
the  angle  between  them,  which  is  divided  by  a  groove  produced 
hj  the  pressure  of  the  angle  of  tiie  face  of  the  succeeding  tooth 
which  fits  it.  The  wider  of  the  ''front"  faces  is  divided  by  a  low 
longitudinal  ridge.  Both  of  the  faces  are  bounded  by  an  external 
iBCurved  ridge  which  cause  them  to  have  a  concave  surface. 

A  tooth  of  a  size  equal  to  that  of  the  one  just  described  was 

Irand  with  it,  has  a  form  more  nearly  like  that  of  i>.  encaustus^  in 

tbe  less  d^ree  of  prominence  of  the  lateral  angle.    It  displays  but 

astsgle  posterior  cementum-like  mass,  which  presents  considerable 

bteral  ikces  as  well  as  a  posterior  one,  as  in  the  first  described 

IooUl 

MeMurementi,  m. 

Length  of  base  of  crown 010 

Elevation  of  remaining  part  of  crown 006 

/anteroposterior 015 

Diameter  of  crown  <  transverse,  total 010 

(         "  dentine         .        .        .    .004 

Dedicated  to  Doctor  F.  Y.  Hayden,  XJ.  S.  Geologist. 
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Dyigftnui  bioarinatui,  sp.  nov. 

This  dinosaurian  is  represented  in  the  collections  by  some  of  the 
teeth  of  three  individuals.     Two  of  the  teeth  represent  immature 
stages,  while  the  others  are  worn  by  continued  use.     They  all   J 
present  characters  not  found  in  the  D.  encaustus^  from  which  they   ■ 
differ  in  a  direction  the  opposite  of  that  which  characterizes  the 
D.  haydenianus. 

The  crowns  present  a  nearly  flat  face  without  incurved  lateral  , 
angles,  nor  prominent  median  keel.  The  basis  is  wide,  projects  in 
a  rim  beyond  the  face,  and  is  invested  with  rough  cementura.  The 
face  is  peculiar  in  being  divided  into  three  planes  by  two  low 
angular  ridges,  and  its  surface  is  smooth.  The  dentinal  column 
is  triangular,  and  there  are  two  posterior  columns  separated  by  a  J 
fissure,  in  mature  teeth.  j 

The  absence  of  the  lateral  incurved  angle,  and  the  presence  of    \ 
the  two  median  ones  distinguish  this  species  from  the  D,  encauatus.    j 

Measurements,  h.  j 

Length  of  basis 000  1 

Width      "  Oil  \ 

Length  of  worn  face 006 

(  antero-posterior Oil  \ 

Diameter  of  crown  I  j^^^^^^^^ ^^ 

Dysganus  peiganus,  sp.  no  v. 

In  the  typical  tooth  of  this  species  the  form  approaches  the 
genus  Palseoscincus^  Leid}',  in  the  compression  of  the  crown,  and 
the  contraction  of  the  base;  it  is  a  limital  species  of  Dysganus  if 
really  properly  placed  in  that  genus. 

The  widest  portion  of  the  crown  is  above  the  base;  from  this 

expansion  it  contracts  in  both  directions,  and  in  the  unworn  tooth 

forms  an  angular  median  apex.    This  is  not  the  case  in  D,  encanstus^^ 

Tvhich  is  regularly  rounded.    The  margin  of  tlie  crown  is  narrowed, 

expanding  but  little  towards  the  expansion,  and  is  quite  rugose. 

From  these  rugosities  low  ridges  descend  on  the  face  of  the  tooth, 

whose  surface  is  also  rainutel}'  rugose.     The  face  is  divided  by  a 

prominent  median  rib,  which  extends  to  the  apex.     No  cementum 

is  visible  on  the  basis,  in  the  only  specimen  in  which  this  part  is 

preserved. 

Measurements.  m. 

Length  of  crown 008 

/  transverse 005 

Diameter  or  crown  ]  ^^j^^^i^f  at  base       .         .     .008 

V.  I  greatest      .        .     .011 
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iitlCTlii  ftatiff«a«f,  g«n.  et  ip.  dot. 

Char.  Oen, — Herbivorous  dinosaurians,  in  which  the  teeth  are 
doDgate  and  without  distinct  root,  and  present  dense  material 
only  on  one  side  of  the  crown  (the  '*  front"),  whose  section  pro- 
doves  a  cuttings  edge.  The  other  face  of  the  tooth  (the  "  back") 
is  coated  with  ccmentum,  and  is  absorbed  during  the  protru- 
sion of  the  successional  tooth  from  below,  which  thus  rises  from 
-behind."  In  the  antero-i)osterior  direction  the  teeth  are  pro- 
truded alternately,  and  the  lower  parts  of  the  crowns  are  con- 
tracted to  give  space  for  the  apices  of  the  adjacent  young  teeth. 
lo  the  type  of  the  genus  there  is  but  a  single  series  of  teeth. 

In  the  known  species  of  this  genus,  the  dense  face  ("front")  of 
the  crown  presents  a  longitudinal  keel,  but  this  is  not  necessarily 
a  generic  character.  The  terms  "  front"  and  "  back"  are  not  in- 
tended to  be  accurate,  as  the  faces  so  termed  are  either  external 
or  internal,  the  direction  being  probably  reversed  in  the  two  jaws. 

This  genus  is  allied  to  Hadrosaurus  and  Cionodon.  From  the 
former  it  differs  in  the  mode  of  succession  of  the  teeth,  which,  as 
determined  by  Prof.  Leidy  in  that  genus,  is  from  the  "  front"  of 
the  base  of  tlie  tooth,  whereas,  in  Diclonius^  the  succession  is  as 
in  Cio/Kx/oM,  from  the  "posterior"  base  of  the  tooth.  This  ar- 
ru)i£ement  allows  of  a  more  continuous  use  of  the  dense  face  than 
in  Hadrosaurus,  where  that  face  terminates  as  the  young  crown 
rises  into  functional  position.  A  8|)ecies  from  the  Fort  Union 
\m\  lands  of  the  Judith  River  was  described  b3-Dr.  Leidy  as  Tra- 
choihm  mirabilis.  Specimens  of  this  species  from  the  locality 
fnruishing  those  of  Diclonius^  present  the  mode  of  succession 
tscribed  by  that  author  to  Hadrosaurus,  to  wliich  genus  he  after- 
wartls  referred  the  species  under  the  name  of  H.  mirabilis. 

The  dentition  of  species  of  this  genus  shows  that  but  one 
u>oth  in  mature  functional  use  existed  in  a  line  transverse  to  the 
txis  of  the  jaw  at  one  time,  and  that  alternating  with  these,  one 
partially  protruded  crown,  and  one  stump  of  a  crown,  present 
masticating  surfaces  in  transverse  relation.  The  formula  for  this 
genus  should  then  be  written  2 — 1,  while  in  Cionodon  it  is  3 — 3 — 2. 

The  type  of  this  genus  exhibits  a  mode  of  nutrition  of  the 
voong  teeth  similar  to  that  seen  in  the  genus  Saurocephalus 
among  fishes.  The  bone  is  perforated  by  a  series  of  foramina, 
each  of  which  conveyed  an  artery  directly  into  the  base  of  the 
growing  crown. 
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Char,  Specif. — The  front  of  the  crown  is  divided  longitudinally    ■ 
b3'a  prominent  median  keel  and  the  borders  are  not  serrate.     The 
keel  is  only  moderately  prominent  at  the  lower  part  of  the  crown. 
The  back  of  the  crown  is  divided  into  three  faces  by  two  straight 
longitudinal  parallel  solid  angles,  and  the  crown  is  contracted  near 
the  base  by  the  lateral  bevels  for  the  adji\,cent  growing  teeth      All    j 
these  faces  are  covered  by  ceraentum,  whose  roughness  is  granulai    j 
in  character.     The  external  surface  of  the  jaw-bone  has  precisely 
the  same  character,  so  that  the  apices  of  the  teeth  only  appear  as 
prominences  of  its  border. 

The  typical  specimen  is  that  of  an  individual  of  moderate  dimen- 
sions; measurements  of  a  tooth  of  a  gigantic  individual  are  given 
below. 

Measurements.  M. 

Lcn fifth  of  a  series  of  five  teeth 023  j 

Protrusion  of  crown  of  largest  tooth 006  \ 

Diameter  ''  an 006  j 

Length  of  crown  above  lateral  apical  facets  of  larger  animal        .013  3 


Diameter  ofcrown  at  same  point  (''"'«'°-P"«'"'<""    •        •        •""  ' 

I  transverse     .        .        .        .009 

Width  ofmedian  face  of  "back" 005 

Diolonius  perangulatus,  sp.  nov. 

This  abundant  species  of  herbivorous  dinosaur  has  left  its  shed 
teeth  in  nmn>'  localities  of  the  Fort  Union  horizon,  in  company 
with  those  of  the  Trachodon  mii'ahilis^  Palaeoscincus  costafus^ 
and  other  large  reptiles.  Teeth  with  complete  apices  are  rare. 
The  marked  character  of  the  species  is  seen  in  the  prominence  of 
the  median  angular  ridge  which  divides  equally  the  cutting  face 
of  the  crown  from  apex  to  base.  The  prominence  increases  down- 
wards so  that  the  transverse  diameter  becomes  greater  than  the 
antero-posterior,  in  some  cases  being  diamond-shaped  in  the  trans- 
verse direction.  Its  position  is  symmetrical,  or  nearly  so.  The 
lateral  borders  are  smooth,  one  specimen  displa3'ing  a  faint  trace 
of  crenation  near  the  apex.  There  is  no  shank  or  root  in  any  of 
the  teeth  preserved,  and  the  basis  is  excavated  on  the  side  away 
from  the  cutting  edge  for  tiie  apex  of  the  succession al  tooth.  A 
band  of  roughened  cementum  extends  round  the  base,  and  is  con- 
tinued upwards  on  each  side  opposite  the  cutting  face.  This  side 
presents  three  faces,  a  narrow  median,  and  two  wider  lateral.  The 
latter  are  slightly  concave,  and  are  probably  adapted  to  the  apices 
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of  the  succcssional  toeth;  the  former  is  often  slightly  concave, 
aod  is  the  seat  of  most  rapid  attrition.  The  lateral  facets  disa))- 
(«tr  ml  a  distance  below  the  apex,  where  the  non-cntting  side  is 
Mrongly  codtcx,  and  covered  with  a  coarsely  rngose  cement um  ; 
the  nigosity  including  pits. 

yffasuremenis,  m. 

Lfngth  of  ft  shed  tooth Oil 

{antoro-posterior 010 
transverec 013 

Width  of  facet  for  succcssioual  crown ODG 

Width  of  posterior  facet 005 

Width  of  cutting  face  of  another  near  apex    .        .        .     .008 
Antrro-p<>sterior  diameter  of  do.  at  do 010 

The  prominence  of  the  median  angle  with  other  points  distin- 
piii^hes  this  s|>ecies  from  the  Cionodon  arcialUi<,  The  size  is  larger 
tijaii  that  of  the  known  specimens  of  that  species,  equalling  that  of 
tiie  largest  of  the  order.  (See  Report  of  U.  S.  Geological  Surv. 
Terrs.  II.,  4to,  for  description  of  genus  Cionodon.) 

Specimens  of  this  si)ecies  have  been  referred  by  Dr.  Leidy  to  his 
Trachodon  mirabiliis. 

HuHamiuM  ealamarins,  9p.  dot. 

This  species,  as  represented  by  teeth,  is  the  smallest  of  the 
genus,  but  the  adult  size  is  a  point,  however,  not  easil}'  deter- 
mineil  among  extinct  reptiles.  The  teeth  are  slender,  and  the 
front  has  parallel  borders  and  a  median  keel.  The  borders  are 
entire,  and,  in  two  of  the  crowns,  twisted  slightly  round  the  long 
axis  of  the  tooth.  The  keel  is  thus  twisted  also,  and  towards  the 
base,  when  it  becomes  quite  low,  is  nearer  one  border  than  the 
olher.  The  back  of  the  tooth  display's  two  lateral  facets,  sepa- 
rate*! by  a  narrow  median  facet.  The  former  have  a  thin,  deli- 
cately rugose,  cement  investment,  with  a  minute  rugosity-;  the 
latter  is  smooth  in  the  si)ecimens,  apparently  from  friction.  The 
characters  of  this  saurian  readily  distinguish  it  from  its  congeners. 

Measurements.  m. 

Length  of  portion  of  crown 012 

{antero-posterior 004 
transverse C04 


I,  gen.  •!  tp.  nov. 

CTiar.  Oen. — Teeth  with  obliquely  truncate  face  and  distinct 
loot,  which  is  grooved  for  the  succcssional  tooth  on  the  front. 


I 
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No  external  cementum  layer,  caudal  vertcbroe  biconcave,  and  brim 
narrow.    Fore  limbs  large  and  massive. 

The  teeth  of  this  genus  resemble  those  of  HadrosanruH^  and  like 
them,  are  replaced  from  the  "  front,"  an  arrangement  which  pre- 
cludes the  possibility  of  more  than  one  series  of  teeth  being  in 
functional  use  at  one  time.  The  robust  fore  limbs  and  elongate 
ilium  distinguish  Diclonius  from  Hadrosaurus.  From  Trachodon 
it  differs  in  the  absence  of  the  rough  cementum  layer  on  the  back 
of  the  tooth. 

Char,  Specif. — The  faces  of  the  teeth  are  acuminate  oval  in  form, 
and  are  divided  by  an  elevated  keel,  which  is  median  above,  but 
turns  to  one  side  at  the  base.  Margin  crenate,  the  grooves  ex* 
tending  more  or  less  on  the  convex  "  back,"  which  is  otherwise 
smooth. 

Sacrum  with  ten  vertebree,  the  last  centrum  much  compressed, 
the  di apophyses  extending  horizontally  from  the  neural  arch 
above,  and  connected  by  a  vertical  lamina  with  the  iliac  supports; 
length  27.33  inches.  The  bones  of  the  limbs  are  robust,  the  hinder 
the  longer,  but  not  so  much  so  as  in  some  other  genera.  Length 
of  femur  22  inches;  width,  proximally,  7.4  inches ;  distally  6  inches. 
Length  of  tibia  20  inches;  greatest  diameter,  proximally,  8  inches; 
distally  7.25  inches.  The  three  anterior  dorsal  vertcbrje  are  co- 
ossified,  and  the  first  exhibits  a  deep  cup  for  articulation  with  the 
preceding  vertebra.  The  episternuni  is  a  T-shaped  bone,  thin  and 
keeled  on  the  median  line  below.  Length  of  transverse  portion 
21  inches. 

Paronyohodon  lacustris,  gen.  et  sp.  nov. 

Cha7\  Gen. — The  teeth  which  characterize  this  genus  have  the 
general  character  of  those  of  Plesioitauruifi^  Elasmosain^us^  etc. 
The  crowns  are  subconic,  and  the  enamel  is  thrown  into  lonffitu- 
dinal  plicte.  The  special  characters  of  the  genus  are  seen  in  the 
form  of  the  crown,  one  side  of  which  is  convex,  and  the  other  side 
plane,  so  that  the  section  instead  of  being  circular  is  semicircular. 
It  is  also  strongly  curved  in  the  direction  of  its  plane  face. 

Char.  Specif. — Both  anterior  and  posterior  edges  are  curved, 
and  are  not  acute  nor  denticulate.  There  are  four  plica*  on  the 
fiat  face,  onl}'  two  of  which  ap|)roach  the  apex.  There  are  six 
keels  on  the  convex  face,  all  of  which  approacii  the  apex.  All 
the  carinae  are  rather  obtuse,  and  the  enamel  is  otherwise  smooth. 
The  apex  is  very  acute. 
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Measurements  H. 

Length  of  tooth 0130 

{antero-posterior 0040 
transverse 0024 

Length  of  crown 0100 

It  is  probable  that  portions  of  skeleton  of  this  reptile  are  in  my 
|fiD$ses8ion,  but  the  means  of  positive  identification  are  yet  wanting. 

Ciapwji  imbrieariui,  vp.  dot. 

This  species,  like  the  others  of  the  genus,  has  the  scutal  sutures 
veil  defined,  and  the  superficial  surface  of  the  carapace  sculptured. 
The  character  of  this  sculpture  distinguishes  the  species,  and  in 
tbe  present  instance  in   a  special  manner.      It  consists,  in  the 
C.  imbricarius^  of  excavations  bounded  on  the  sides  by  a  short 
ridge  each,  which  alternate  with  each  other.     Thus  each  bounding 
ridge  terminates  abruptly  at  the  fundus  of  one  of  the  fossse,  while 
the  other  end  of  the  fossa  rises  and  contracts  to  another  ridge. 
The  result  is  precisely  that  seen  in  the  interior  sculpture  of  Sara- 
cenic domes  or  niches,  and  is  one  which  is  quite  unique  among 
tortoises.     The  direction  of  the  ridges  is  at  right  angles  to  the 
costal  dermal  sutures.     This  species  was  about  as  large  as  the 
snapping  tortoise  {Chelydra  serpentina). 

Measurements.  M. 

Thickness  of  a  costal  bone 0050 

^  ^  ( lengthwise 0065 

Three  fossae  measure  <  «..^«„„.;„„  cu\Kt\ 

(  crosswise  .....     .0050 

Ctmfmamjm  Tmiiolatiu,  sp.  nov. 

One  of  the  most  abundant,  and  the  largest  species  of  the  Fort 
Union  beds.  The  carapace  is  convex  and  the  plastron  flat ;  the 
■ar^nal  bones  are  heavy  and  strongly  convex  on  the  inferior 
nde.  The  margin  of  the  plastron  is  thickened  and  heavy,  char- 
irters  which  also  belong  to  all  parts  of  the  carapace.  The  sutures 
of  Uie  dermal  scuta  are  deeply  impressed,  and  the  surface  of  the 
bone  is  strongly  sculptured  above  and  below,  and  even  on  the 
sspeiior  face  of  the  thickened  margins  of  the  free  lobes  of  the 
pbstron.  The  sculpture  consists  of  round  fossse,  which  are  deei)ly 
iBpressed  and  are  arranged  quincnncially,  so  that  their  borders 
■erer  form  straight  lines.  The  latter  are  also  more  or  less  angu- 
hteon  the  edge,  so  that  the  surface  has  a  more  than  usually  ru- 
pmt  character. 


!! 
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The  t^'pical  specimen  equals  those  of  the  large  land  tortoises 
of  the  Eocene  in  dimensions. 
Discovered  by  C.  II.  Sternberg. 

Poly  thorax  misiuriensis,  gen.  et  sp.  no  v. 

Char.  Oen. — Plastron  with  contracted  fixed  lobes  and  wide 
bridge;  carapace  with  well-developed  marginal  bones;  mandibular 
ramus  narrow ;  alveolar  face  with  acute  external  margin ;  the 
symphysis  neitiier  produced  nor  recurved.  Dermal  scuta  every- 
where distinct,  those  of  the  plastron  the  usual  ones,  with  the  addi- 
tion of  the  two  marginal  intergulars,  and  two  large  interliumerals. 
The  latter  scuta  are  separated  from  the  humerals  by  sutures  run- 
ning parallel  with  the  humeral  margin  of  the  anterior  lobe  between 
the  gular  and  pectoral  scuta. 

In  the  possession  of  interhumeral  scuta,  Pobjfhorax  differs  from 
any  known  genus  of  TeHudinata.  The  general  structure  is  much 
like  that  of  Adocus  and  Baena^  with  nearer  resemblance  to  the 
latter  in  its  double  intergular  scuta.  It  is  impossible  to  ascertain 
whether  there  are  intersternal  bones,  as  the  plastron  is  coossifieil 
throughout.  The  presence  or  absence  of  intermarginal  scuta  can- 
not yet  be  determined,  although  it  is  clear,  that  if  existing,  their 
position  is  quite  external. 

This  genus  is  interesting  as  connecting  in  its  strntigraphical 
position  allied  types  of  Cretaceous  No.  5  ( J^Zocw.s),  with  those  of 
the  Wahsalch  and  Bridgcr  Eocenes  {Baena), 

Char.  Specif, — Carapace  with  openly  <lentate  posterior  border. 
The  surface  is  irregularly  swollen,  e8})eciall\'  on  the  nie<lian  line 
near  the  margins  of  the  vertebral  senla.  The  vertebral  scuta  are 
wide,  the  costals  short,  and  the  marginals  narrow.  The  anterior 
lobe  of  the  plastron  is  a  little  shorter  and  more  contracted  than 
the  posterior;  its  base  is  narrower  than  the  antero-posterior  extent 
of  the  bridge.  Its  extremity  is  rounded,  while  that  of  the  i)os- 
terior  lobe  is  truncate  with  rounded  angles.  The  gular  and  in- 
tergular scuta  are  each  wider  than  long,  while  the  interliumerals 
are  much  longer  than  wide.  The  humerals  are  narrow,  while  the 
pectorals  are  wide  from  the  anterior  position  of  the  pectoro. 
hunieral  suture.     Each  anal  scutum  is  longer  than  wide. 

The  surface  of  the  plastron  is  obsoletely  but  coarsely  rugose ; 
the  roughness  greatest  anteriorly,  where  it  consists  of  short  raised 
lines  irregularly  disposed. 
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Measurements.  H. 

Length  of  plastron 183 

Length  of  anterior  lobe 049 

Length  of  bridge 076 

Width  of  bridge .        .076 

Width  of  extremity  of  posterior  lobe 085 

Thickness  at  inguinal  region 010 

Etdronehu  stambergii,  gen.  et  up.  nor. 

Char.  Gen, — The  bone  on  which  this  genus  reposes  has  the  ap- 
pearance of  the  crown  of  a  3'oiing  tooth.  Its  central  cavity  is  large 
ami  expands  to  the  margin  of  the  basis;  its  apex  is  unworn.  It 
ap|>ears  to  be  too  protuberant  for  the  position  of  a  dermal  tuliercle. 
It  may  be  distinguished  as  a  short  crown  on  a  shorter  slightly 
constriete<l  portion  or  neck.  The  crown  culminates  in  three  crests, 
which  together  form  a  letter  T,  and  which  descend  towards  the 
Dec-k.  There  is  no  investment  of  enamel  or  cement,  and  the  ma- 
terial of  which  it  is  composed  resembles  dense  bone. 

Char.  Specif. — The  faces  on  each  side  of  the  stem  of  tlie  T,  are 
concave  and  divided  b}'  an  oblique  crest,  which  descends  from  the 
common  apex.  The  other  face  is  gently  convex,  and  the  inferior 
fiart  of  each  of  its  bounding  crests  projects  ear-like.  The  base  is 
an  oval. 

Measurements.  m. 

Elevation  of  crown 006 

Diameter  of  base  I '""«""•""''* ^^ 

t  transverse 004 

Discovered  by  Charles  H.  Sternberg. 

Caratodnt  emeifenu,  tp.  dot. 

A  basal  lamina  separable  from  the  dentigerous  lamina.  The 
latter  supports  ribs  which  diverge  from  a  single  marginal  rib 
which  extends  along  one  side.  The  marginal  rib  is  separated  by 
a  deep  groove  from  the  radiating  ribs,  which  is  continuous  with 
the  grooves  between  the  latter.  The  ribs  are  of  irregular  diameter 
and  not  perfectly  straight ;  they  are  interrupted  by  weak  trans- 
verse ridges  which  project  beyond  the  margins.  The  ridges  rises 
abruptly  from  their  common  base  and  are  separated  distally  by 
notches  of  the  margin. 
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Measurements,  x. 

Long  diameter  of  dental  surface Oil 

Short  diameter  of  dental  surface 007 

Thickness  of  plate 003 

There  are  six  ridges  in  the  length. 

Ceratodus  hieroglyphus,  sp  no  v. 

This  species  is  materially  different  from  the  last,  and  was  more 
abundant,  judging  from  the  occurrence  of  its  remains. 

The  dentigerous  plate  is  thin  and  dense,  and  has  the  appearance 
of  a  short  toothed  comb  with  a  handle.  The  tooth-like  points  are 
the  extremities  of  low  ridges,  which  are  arranged  nearly  at  right 
angles  to  a  wide  longitudinal  elevated  half  of  the  osseous  base. 
They  are  separated  by  shallow  grooves  from  each  other,  and  are 
not  continuous  with  the  basis  just  mentioned,  which  rises  abruptly 
above  them.  They  are  smooth.  The  "  handle"  above  alluded  to 
is  triangular  in  section  having  two  bevels  on  the  side  supporting 
the  tooth  ridges.     The  lower  face  of  the  bone  is  smooth. 

Measurements,  m. 

Total  length 013 

Length  of  dentigerous  portion 010 

Total  width 0045 

AVidth  of  dentigerous  portion 0020 

There  arc  thirteen  teeth  in  the  length. 

Hyledaphus  bipartitus,  gen.  et  sp.  nov. 

Char,  Gen, — Crowns  of  the  teeth  molar  in  character,  truncate, 
wider  than  long,  standing  table-liivc  on  the  root.  The  latter  par- 
taking of  the  shape  of  the  crown,  short,  straigiit,  split  equally  and 
at  right  angles  to  the  greatest  diameter  of  the  tooth.  The  crowns 
form  a  pavement  having  a  regularly  hexagonal  outline.  Their 
composition  is  different  in  the  halves  on  each  side  of  a  line  which 
divides  the  crown  equally,  running  in  the  long  direction.  On  one 
side  the  dentine  is  striate  at  right  angles  to  the  long  diameter; 
the  structure  is  not  distinguishable  by  the  hand  lens  on  the  oppo- 
site side  of  the  line. 

Tlie  atlinities  of  this  genus  cannot  now  be  stated,  but  the  form 
of  the  root  recalls  the  Eloamobranchii^  and  that  of  the  crown, 
some  of  the  rays. 

Char,  S])('cif. — The  staining  on  opposite  sides  of  the  line  that 
divides  the  crown,  is  different,  on  the  one  paler  than  on  the  other. 
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The  face  of  the  crown  is  nearly  plane,  and  its  border  is  vertical 

and  overhangs  the  root  all  round  in  a  narrow  ledge;  it  is  vertically 

striate,  as  is  also  the  root.     The  antero-posterior  diameter  exceeds 

the  transverse,  and  the  facets  are  subequal,  and  are  continued  less 

{»erfi*ctly  on  the  root.    The  fissure  of  the  latter  does  not  reach  the 

base  of  the  crown. 

MeaiurementM,  h. 

Length  of  tooth 0058 

Diameter  of  crown  \  antero-posterior        •        •        •        -^^^ 

I  transverse 0045 

Long  diameter  of  root 0050 

Length  of  root 0030 

Discovered  by  Charles  H.  Sternberg. 
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November  7. 

The  President,  Dr.  Ruschenberger,  in  the  chair. 

Twenty-five  members  present. 

A  paper  entitled  "  Notes  on  American  Cretaceous  Fossils, 
with  descriptions  of  some  New  Species,"  by  Wm.  M.  Gabb,  was 
presented  for  publication. 

On  Conglomerate  No.  XII, — Mr.  Young  described  the  Con- 
glomerate No.  XII.  as  it  appears  upon  tlie  New  River  in  West 
Virginia. 

The  formation  consists  of  alternate  members  of  sliale  and  sand- 
stone; the  latter  numbering  five,  whicii  are  massive,  but  not  con- 
glomeritic,  and  form  cliffs  upon  the  sides  of  the  hills  which  flank 
the  river. 

The  shal}'  members  of  the  group  contain  workable  coal-beds. 
There  are  four  beds,  ranging  in  thickness  from  three  to  five  feet. 
Small  seams  are  also  present. 

The  total  thickness  of  the  formation  is  about  one  thousand 
feet,  half  of  which  is  represented  in  the  sandstone  cliffs. 

Tlie  formation  as  above  described  extends  from  H  in  ton  to 
Hawk's  Nest,  the  latter  point  being  a  bold  cliff  formed  of  one 
of  the  sandstone  layers  of  the  formation. 

The  New  River  at  Uinton  falls  over  a  barrier  made  by  one  of 
the  sandstone  members. 

The  falls  of  the  Kanawha  are  made  by  the  upper  plate  of  the 
conglomerate. 

The  Australians. — Dr.  Pickering,  having  recently  made  a 
communication  to  the  Acadeni}'  on  the  sources  of  the  native 
population  of  New  Zealand  and  Tasmania,  now  proposed  to  speak 
of  Australia. 

The  zoological  character  of  Australia  precludes  the  origin 
there  of  a  member  of  the  human  family,  and  the  Australians  are 
intruding  strangers  ;  but  where  they  come  from  is  a  mystery. 

The  most  prominent  photographs  at  the  Centennial  Exposition 
are  unsatisfactory,  with  the  exception  of  two  life-sized  heads  of 
clearly  pure-blooded  natives ;  while  the  many  excellent  small 
photographs  require  closer  inspection  than  is  usually  afforded  to 
visitors. 

At  the  Fiji  Islands,  he  had  been  informed  by  a  chief  of  the 
existence  of  "  long-haired'^  people  in  the  interior  of  the  main 
island;  similar  accounts  are  given  of  other  large  islands  westward, 
and  there  are  inland  people  in  the  Malayan  archipelago  about 
whom  very  little  is  known ;  yet  it  does  not  seem  probable  that 
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mnv  island  io  the  whole  series  in  question  contains  straight-haired 
blai^ks  resembling  Australians. 

Though  unprepared  to  cancel  the  Australian  as  a  distinct 
physical  race,  he  admits  that  affinity  may  possibly  be  found  in 
tht;  Telingan  or  Black  Hindu ;  and,  notwithstanding  the  general 
Caucasian  features  of  Telingans,  and  the  broad,  flat  nose  and 
darker  complexion  of  Australians,  a  match  could  probably  be 
found  of  individuals  not  very  dissimihir  in  personal  api>earance. 

From  eastern  Hindustan,  Telingans  continue  migrating  by 
thousands  to  the  Malayan  archipelago,  but,  being  all  males,  make 
very  little  impression  on  the  resident  population.  He  did  not, 
while  among  them,  apply  the  Caucasian  test  of  the  divided  carti- 
lage at  the  nasal  extremity. 

On  Sofiomaite. — Mr.  E.  Qoldsmith  stated  that  •  he  had  found 
among  other  undetermined  minerals  collected  by  Prof.  F.  V. 
Hayden  in  Sonoma  County,  Cal.,  near  the  ge^'sers,  one  for  which 
he  proposed  the  name  Sonomaite. 

This  is  the  composition  of  the  first  specimen — 

51  8s    7.66  per  cent.  =    3.56  per  cent,  ox vgen. 

ie  =    2.01        ''  =    0.40        '*  '** 

Sig  =    7.14        "  =    3.21        "  *' 

5  =  38.78        **  =  23.26        "  *' 

n  =  44.41         "  =  89.55        **  *' 

A  second  specimen  from  another  spot  probably,  but  from  the 
same  lcK-alit\',  gave  but  a  slightly,  different  result,  as  the  analysis 
showed — 


51     =    8.36  per  cent. 

=s    3.80  per  cent  ox  vgen. 

ie    =    1.56 

=    0.34        *' 

ilg  =     7.51 

=    3.00        '*             ** 

5       =  38.30        '» 

=  22.98        "             ** 

tL      =  44.27        '* 

=  89.35        "             »* 

The  oxygen  ratios  of  both  analyses  are — 

XI  :  SLg  (f'e)  :   S    :  nr. 
8    :       8  :  18   :  33. 

which  result  may  be  expressed  in  the  formula — 

51  S3,  8Slg  S  -h  33It. 

The  alumina  was  in  these  analj'ses  precipitated  twice  in  order 
to  eflect  a  complete  separation  of  the  magnesia.  The  water  was 
foond  by  the  difference. 

In  regard  to  the  oxidation  of  the  iron,  he  ascertained  that,  if 
Ibc  watery  solution  of  the  salt  was  tested  with  a  solution  of 
nlpliocyanide  of  potassium  and  well  mixed,  no  red  coloration 
iivpeaxed,  but,  on  adding  a  few  drops  of  diluted  sulphuric  acid,  a 
reddish  coloration  became  visible.  It  seems  reasonable  to  assume 
tkat  a  amall  quantity  of  the  iron  was  oxidized  to  sesquioxide,  but 
kad  no  acid  with  which  to  form  the  sesquisalt.  The  truth  of  this 
beoomes  apparent  if  a  few  hundred  milligrammes  are  dis- 
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solved  in  much  water,  in  which  case  a  small  quantity  of  sesqui* 
oxide  of  iron  drops  to  the  bottom  of  the  vessel ;  if,  however,  the 
solution  of  the  salt  is  concentrated,  the  separation  of  this  oxide 
seems  not  to  take  place.  The  iron  in  this  mineral  varies  io 
quantity,  and  he  thought  it  might  at  times  be  entirely  wanting, 
for  magnesia  and  protoxide  of  iron  may  substitute  each  other,  and 
for  this  reason  he  did  not  introduce  it  into  the  formula. 

When  he  first  determined  the  mineral,  it  was  supposed  to  be 
Pickeringite,  because  the  general  appearance,  the  reactions  with 
the  blowpipe,  its  solubility,  and  all  the  elements  contained  in  it 
are  tlie  same ;  only  the  quantitative  analysis  showed  the  ditfer- 
cnces  in  the  ratios  of  the  constituents. 

Sonomaite  occurs  in  silky,  colorless  crystals. 

Specific  gravity  in  alcohol  of  95  per  cent.  =  1.982  ;  in  water  it 
would  therefore  be  a=  1.604. 

Klauer  described  (Gmelin's  Handbuch  der  Chemie,  2,  315)  a 
salt  which  differs  from  this  only  in  having  3  aeq.  of  water  more. 

Explorations  in  South  America. — Prof.  Cope  stated  that  an 
expedition  had  been  planned  in  this  city  for  the  exploration  of 
the  sources  of  the  Madeira  River,  and  of  the  eastern  slopes  of  the 
Andes  in  Bolivia.  Prof.  James  Orton  had  taken  charge  of  the 
party,  which  included  a  corps  of  scientific  assistants.  As  the 
region  in  question  is  the  least  known  in  South  America,  important 
results  are  anticipated.  It  was  hoped  that  the  Academy  would 
be  able  to  avail  itself  of  these  in  the  increase  of  its  collections, 
etc.     The  expedition  sailed  on  the  25th  of  October  last. 


November  14. 

The  President,  Dr.  Rusciienberger,  in  the  chair. 

Thirty-six  members  present. 

A  paper  entitled  "Note  on  a  Cirripede  of  the  Californian  Mio- 
cene, with  remarks  on  Fossil  Shells,"  by  T.  A.  Conrad,  was  pre- 
sented for  publication. 

0)1  Boussingaulfile  and  other  Minerals  from  Sonoma  County^ 
California. — Mr.  E.  Goldsmith  stated  that  among  the  minerals 
brought  by  Dr.  F.  V.  Ilayden  from  Sonoma  Count}',  Cal.,  was 
one  which  he  thought  proper  to  call  Boussingaultite.  Although 
he  had  not  been  able  to  find  in  the  current  literature  an  analysis 
of  the  mineral  to  which  Bechi  had  given  this  name  in  18()4,  still 
he  prestunod  that  it  might  be  that.  It  is  stated,  however,  in 
Dana's  Descriptive  Min.,  p.  G35,  that  Boussingaultite  is  mascag- 
nite  with  some  sulphate  magnesia;  whereas  the  mineral  which 
Mr.  U.  analyzed  seems  to  be  sulphate  magnesia  ammonia.     The 
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mineral  occurs  in  irregular  granular  masses,  is  soft,  and  easily 
rubbed  to  a  perfectly  white  powder. 

If  heated  in  the  tube,  closed  at  one  end,  it  affords  water  and  a 
white  sublimate,  which  latter  is  sulphate  ammonia;  in  the  bottom 
remained  a  white  residue.  On  coal  it  gave,  with  solution  of 
cobalt  and  strong  ignition,  the  reddish  coloration  indicating  the 
presence  of  magnesia.  It  is  soluble  in  water.  The  solution 
showed  th^  presence  of  sulpliuric  acid,  magnesia,  and  ammonia. 

The  quantitative  determination  of  the  sulphuric  acid  and  the 
magnesia  was  done  with  the  air-dry  substance ;  the  amount  of 
ammonium-oxide  and  water  were  calculated  by  means  of  those 
obtained  data  stochiometrieally. 

.  *?  =  88. 8«  per  cent.  =  23.31  oxygen. 

Sig  =  15.50        "  =      6.32       *» 

AniO  =      5.03        '»  =       1.54       ** 

fl  =  40.55        '•  =  86.04      " 

The  oxygen  ratios  of  the  acid  and  bases  are — 

S    :    Sig    :    AmO    :    fl. 
15.18:   4.08    :       1         :    24. 

Here  are  evidently  five  equivalents  of  sulpliuric  acid,  and  alpo 
the  same  number  of  equivalents  of  bases,  hence  the  formulated 
expression — 

4Slg  5,  AmO  5  +  24n 
nay  be  proposed. 

The  substance  is  nearly  insoluble  in  alcohol  of  .818  specific 
gravity,  at  70°  F.,  it  was  therefore  weighed  in  it,  and  its  specific 
gravity  found  to  be  =r  2.037  ;  in  water  it  would  have  the  specific 
gravity  =  1.666. 

Mr.  Goldsmith  further  called  attention  to  the  following  minerals, 
which  were  all  collected  by  Prof.  Hayden  in  the  same  locality  as 
those  described  al)ove : — 

Geyserite  intermixed  with  a  basic  sulphate  of  iron  and  an  oil, 
which  is  probably  petroleum. 

Epsomite  or  native  sulphate  magnesia  occurs  there,  sometimes 
pore,  occasionally  mixed  with  geyserite. 

Gevserite  containino;  some  sonomaite. 

Maseagnite  or  native  sulphate  ammonia  in  white,  irregular- 
ihape<l  fragments. 

Nodular  geyserite  seems  to  have  been  ground  by  the  action  of 
the  motion  of  the  geyser.  Some  of  the  nodules  are  nearly  spheri- 
cal: others  spheroidal;  a  few  in  the  collection  are  flattened,  but 
ilways  smoothly  rounded ;  color  white.  They  are  nearly  pure 
silica. 

Sulphur  is  also  a  product  of  the  ge^'ser  region.  This  element 
▼as  noticed  to  be  in  very  small  crystals,  which,  when  burned 
tway,  left  at  first  a  black  carbonaceous  matter  ;  on  heating  to  a 
high  temperature,  the  carbon  disappeared  and  a  white  ash  re- 
nained. 
18 
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Iron  ochre  containing  a  small  quantity  of  arsenic.  ,The  reddish- 
brown  powder  has  a  peculiar  disagreeable  odor. 

Eaolinite  in  the  form  of  a  pale  blue,  soft  powder;  on  heating, 
the  blue  color  disappears ;  if  this  substance  is  heated  in  the  glass- 
tube,  closed  at  one  end,  water  is  expelled  which  reacts  alkaline ; 
but  on  heating  strongly,  that  is,  to  near  redness,  the  reaction  on 
litmus-paper  indicates  the  presence  of  an  acid. 

Earthy  geyserite  containing  some  gypsum,  and,  at  least,  the 
flame-reaction  of  the  presence  of  a  minute  quantity  of  potassa.  I 

Although  Mr.  G.  searched  for  chlorine  or  soluble  chlorides, 
which  as  usual  are  widely  distributed  over  the  globe,  in  these 
cases,  however,  they  seem  to  be  absent.  Whether  in  Sonoma 
County  no  chloride  of  sodium  is  found  cannot  be  sa^l  at  present 
with  certainty ;  it  is  singular  that  none  was  noticed  among  those 
minerals  which  he  had  the  opportunity  to  determine. 

Cretaceous  Vertebrates  of  the  Upper  Missouri, — Prof.  Cope 
stated  that  he  had  recently  returned  from  an  exploration  of  the 
Judith  River  beds  of  the  Upper  Missouri,  which  were  discovered 
by  Dr.  Hay  den  in  1855.  Attention  was  given  to  the  relation  of 
this  formation  to  the  underlying  marine  cretaceous  beds,  and  to 
the  respective  faunae  of  the  two  as  compared  with  that  of  the 
early  eocene  period.  The  fauna  was  found  to  be  terrestrial  and 
lacustrine,  including  great  numbers  of  Unionidas^  Lepidoateus^ 
Myledophus  (a  form  probably  of  r^s) ;  of  tailed  BatrachiOj 
crocodiles,  fresh-water  turtles,  Rhyncliocephalia^  and  Dinosaurian 
reptiles.  The  Dinosauria  constitute  the  most  abundant  and  cha- 
racteristic form  of  life,  eighteen  species  having  been  found,  of 
which  eight  were  of  the  carnivorous  (Goniopodous)  and  ten  of  the 
herbivorous  (Orthopodous)  type.  The  predominant  genus  of  the 
former  is  Lselaps^  and  of  the  latter  Dysganus^  of  both  of  which 
several  species  were  found. 

The  facies  of  this  fauna  is  thus  plainly  mcsozoic  and  cretaceous, 
adding  weiji:ht  to  the  arguments  already  adduced  to  this  etfect. 
But  the  change  from  the  fauna  of  the  underlying  cretaceous  num- 
bers four  and  five  is  very  striking,  the  genera  and  often  higher 
groups  being  quite  different.  The  types  of  the  marine  beds  were 
found  to  be  Pythonomorpha^  Elasmosaurns^  a  genus  allied  to 
Polycofyliia^  Enchodus^  chimrorids,  and  sharks,  with  marine 
Cephalopoda^  etc.  Nevertheless,  the  physical  transition  between 
tlie  marine  and  lacustrine  formations  appears  to  be  complete,  as 
indicated  by  Prof.  Hayden. 

Dr.  Le  Conte  read  the  following  report  from  the  committee 
appointed,  at  the  request  of  the  Centennial  Commission,  to  inves-     < 
tigate  and  report  upon  the  introduction  of  noxious  insects  and 
plants  through  the  medium  of  the  foreign  exhibits  in  the  exhi-    \ 
bitlon : —  ] 
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xnoET  ov  nrsECTs  ihtboduced  by  meahs  of  the 

nrrSBHATIOHAL  EZHIBITIOH. 

On  behalf  of  the  Committee  appointed  by  the  Academy  of  Na- 
tarml  Sciences  of  Philadelphia,  at  the  meeting  held  October  10, 
Id  1 6,^^  to  investigate  and  report  upon  the  introduction  of  new 
ipedes  of  insects  and  plants  through  the  medium  of  foreign  ex- 
hibits at  the  Centennial  Exhibition,"  I  have  the  honor  to  present 
the  foUowing  report,  with  the  desire  that  it  may  be  forwarded  to 
the  proper  authorities  of  the  Centennial  Commission,  at  whose 
instance  the  Committee  was  appointed. 

The  Committee  is  composed  of  the  following  members  of  the 
Academy : — 

Dr.  Joseph  Leidy,  Dr.  George  H.  Horn,  Mr.  Thomas  Meehan, 
Dr.  J.  Gibbons  Hunt,  and  Dr.  John  L.  Le  Conte,  Chairman. 

It  was  apparent  that  while  the  labors  of  the  botanists  of  the 

Committee  could  not  properly  commence  until  next  spring,  when 

carefol  observation  will  recognize  any  new  introductions  of  plants, 

the  entomological  investigations  should  be  made  as  speedily  as 

possible.     Accordingly,  Dr.  Horn  and  myself,  availing  ourselves 

«f  the  admission  cards  which  had,  with  great  liberalit}',  been  sent 

10  the  members  of  the  Committee,  went  frequently  to  the  exhibits 

■I  the  Main  Building  and  Agricultural  Hall,  and  made  collections 

a  all  the  a^icultural  products  from  foreign  countries,  which  were 

fi>ond  to  be  infected. 

Most  of  the  species  which  we  obtained  have  been  already  dis- 
tributed over  the  globe  by  the  ordinary  channels  of  trade,  and 
aGthin^  is  to  be  apprehended  from  the  addition  of  a  few  hundred 
tbonsand  specimens,  to  the  incalculable  millions  of  individuals  of 
the  same  kind,  that  we  have  now  domiciled  amongst  us. 

I  am  bappj  to  add  that  the  species  found,  which  have  not  been 
pRTioiisly  observed  in  the  United  States,  will  be  innocuous ; 
they  are  dependent  for  their  supi)ort  upon  plants  which  do  not 
pow  here,  and  which  would  be  of  no  commercial  value  to  us  if 
thej  were  caltivated. 

I  may  therefore  announce,  with  moderate  certainty,  that  no 
fill  reaalt  will  occnr  to  our  agricultural  interests,  from  any  intro- 
of  foreign  insects,  by  means  of  the  Centennial  Exhibits. 
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Before  concluding  this  report,  by  a  list  of  the  insects  collected 
in  the  buildings,  it  is  our  duty  to  notice  some  remarkable  differ- 
ences between  the  exhibits  from  different  countries,  indicating  the 
care  with  which  the  specimens  had  been  prepared,  and  the  means 
taken  to  prevent  depredation  by  insects. 

All  those  exhibits  which  had  been  moist  when  packed,  or  had 
become  moist  or  mouldy  on  the  voj-age  or  during  the  Exhibition, 
abounded  hi  Bruchus^  Calandra^Rud  Tineidse;  while  those  which 
were  protected  against  moisture  were  unattacked.  It  stands  to 
reason,  in  fact,  that  insects  dependent  on  a  circulating  fluid  for 
their  vitality,  and  having,  during  their  early  stages  as  lan'aB,  a 
very  soft  and  moist  body,  cannot  obtain  in  properly  dried  grains 
the  requisite  amount  of  moisture  for  their  sustenance,  and  the 
®gg?  if  previously  deposited,  will  remain,  like  an  ungerminating 
seed,  for  a  favorable  moment  to  develop,  or  if  hatched,  the  larva 
will  die  at  an  early  stage. 

It  was,  therefore,  with  great  pleasure  that  we  recognized  the 
appreciation  of  this  almost  self-evident  proposition  by  the  De- 
partment of  Agriculture  of  Portugal.  The  exhibits  in  bottles 
were  entirely  free  from  all  mould  and  infection,  and  in  each  bottle 
was  a  small  quantity  of  caustic  lime,*  wrapped  in  paper,  which,  by 
its  hygrometric  power,  had  kept  the  specimens  perfectl}'  dr}'. 

We  do  not  intend  lo  have  it  infeiTcd,  from  what  is  above  stated, 
that  all  the  other  exhibits  were  in  a  condition  inferior  to  that  of 
Portugal;  on  the  contrary',  many  of  them,  as  well  as  many  from 
our  own  States,  were  in  most  admirable  order;  but,  so  far  as  we 
could  learn,  this  good  condition  had  been  produced  by  great  per- 
sonal care,  and  the  removal  from  time  to  time  of  the  infected 
parts ;  not  b}'  the  use  of  a  preventive  agent. 

While  investigating  the  occurrence  of  a  small  species  of  Tineide 
in  the  Italian  exhibit  of  Leghorn  straw,  I  learned  that  some  im- 
portations of  straw  goods,  by  Messrs.  Albinola  and  Bailey,  of  New 
York,  had  been  attacked  by  insects.  I  immediately  wrote  to  those 
gentlemen,  who,  with  great  courtes}',  sent  me  two  collections  of  the 
insects  infesting  a  recent  importation  which  had  become  mouldy 
from  being  packed  in  a  moist  condition.  The  names  of  the  species 
contained  in  this  set  are  appended  ;  they  are  all  either  carnivorous 
or  fungivorous,  and  can  therefore  do  no  harm  ;  some  of  them  have 

*  The  nature  of  the  powder  was  suspected  by  the  Committee,  but  the 
determination  was  made  through  the  analysis  of  Mr.  Edward  Goldsmith. 
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not  been  before  observed  in  the  United  States,  or  their  habits 
hftTe  not  been  noted.  What  is  more  important,  however,  is  that 
none  of  the  straw  goods  were  attacked  by  moths  cither  on  this 
or  previous  occasions.  It  is  therefore  to  be  inferred  that  the 
moth  in  the  Italian  exhibit  was  the  grain-moth  of  the  seed  of  the 
grass  which  produced  the  straw  used  in  the  manufacture  of  the 
Italian  goods.  What  confirms  this  inference  is  that  the  moths 
ocearred  in  but  one  case,  in  which  were  exhibited  several  bunches 
of  the  straw  with  the  heads  of  grain  still  remaining. 

Prof.  C.  V.  Rile}',  in  the  Proceedings  of  the  Academy  of 
Science  of  St.  Louis,  Oct  2,  1876,  has  given  a  list  of  the  species 
which  he  collected  at  the  Centennial  Exhibition,  with  very  useful 
and  suggestive  remarks.  We  have  obtained  specimens  of  all  the 
species  mentioned  by  him  except  one  Crambide  Lepidopteron, 
from  the  Egyptian  exhibit,  for  which  we  sought  without  success. 
At  an  earlier  perioil  in  the  season,  and  with  smaller  attendance 
of  visitors,  the  number  of  species  in  our  list  would  perhaps  have 
been  larger,  but  no  additional  advantage  would  have  been  ob- 
tained therefrom.  The  species,  with  the  few  exceptions  noted, 
ire  either  innocuous  or  previously  introduced. 

J.  L.  Le  Conte,  Chairman^ 
Geo.  H.  Horn, 
Joseph  Leidy. 

Li*t  of  Species  collected  in  the  Centennial  Buildings  in 

Foreign  Exhibits, 

COLEOPTERA. 
tUvmaof  tiiriaameaiii. 

Argentine  Confederation  and  Brazil,  in  various  materials. 

IflOMpklcras  ferm^neai. 

In  beans,  Brazil.  These  two  species  lived  upon  the  debris  of 
Bruchus^  and  were  accompanied  by  a  species  of  Psocus, 

Bnokvs  pietnratai,  Fahmut, 

Argentine  Confederation ;  in  seeds  of  two  Leguminous  plants, 
one  of  which  produces  a  screw  bean,  resembling  Strombocarpus 
of  Arizona. 

Brmtkasytp. 

Allied  to  B.  prosopis^  of  Arizona  and  New  Mexico.  Argentine 
Confederation;  also  in  the  screw  bean.  These  two  Bruchi  are 
depredated  upon  by  three  small  species  of  Ichneumonidae. 
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Brnohni,  sp. 

Of  larger  size  and  more  uniform  color.  Argentine  Confederation, 
in  the  seeds  of  another  Leguminous  plant,  allied  to  Prosopis. 

Braohni,  sp. 

Of  larger  size  and  more  mottled  color;  in  the  seeds  of  three 
other  Leguminous  plants  of  the  Argentine  Confederation. 

Bruohni  f  outellarif . 
Venezuela,  in  beans. 

Brnohaf  obf  oletuf . 

In  beans  from  various  countries  of  both  continents. 
Brnohui  piii. 

In  peas ;  Spain  and  Portugal. 

Braohui,  sp. 

A  small  broad  species,  with  transverse  prothorax;  %  rather 
uniformly  clothed  with  gray-brown  pubescence ;  antennte  as  long 
as  the  body ;  9  black,  with  a  grayish-brown  broad  dorsal  stripe 
on  the  prothorax,  and  a  small  transverse  white  band  on  each 
elytron,  extending  from  the  side  margin  nearly  to  the  suture,  a 
little  in  front  of  the  middle;  thighs  not  toothed.  Length  .09 
inch. 

Brazil,  in  a  bluish-gray  variety  of  bean.  I  cannot  identify  this 
species  among  those  described  in  Schonherr's  work ;  it  is  of  the 
same  form,  and  belongs  to  the  same  division  as  B,  jnsi^  but  is 
much  smaller,  and  quite  different  in  other  characters.  It  is  the 
only  one  of  the  species  here  mentioned  which  is  capable  of  being 
introduced ;  and  I  have,  therefore,  given  such  a  description  as 
will  enable  it  to  be  recognized.  The  antennae  are  only  feebly  ser- 
rate. This  species  is  mentioned  by  Mr.  Riley  as  B,  granariuH^ 
but  it  does  not  agree  with  the  figure  of  Olivier. 

Bhizoperthft  pusilla. 

Victoria,  Australia;  in  wheat.  This  insect  has  been  previously 
introduced  into  the  United  States  in  Persian  wheat,  distributed 
by  the  Patent  office.  (  Vide  Lee.  Class,  Col.  N.  Am.  p.  208.) 

Calandra  oryzee. 

This  destructive  insect  abounded  in  exhibits  of  corn  (maize), 
wheat,  and  rice  from  every  part  of  the  globe.  I  also  observed  it 
in  arrowroot  from  Brazil. 
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EatiDg  the  thin  shell  of  cacao-nuts  from  Brazil,  but  apparently 
not  attacking  the  interior  of  the  nut.  Previously  introduced  both 
in  the  Atlantic  and  Pacific  States. 

LEPIDOPTERA. 

The  ordinary  and  well-known  Tineidas^  which  affect  wheat  and 
com  (maize)  {Bufalis  cerealella^  Epheslia  Zeas)^  abounded  in  ex- 
hibits from  various  countries.  There  was  a  smaller  form  which 
is  mentioned  above,  as  coming  from  the  grass  seeds  of  the  Leg- 
horn straw.  S])ecimens  have  been  identified  by  Prof.  C.  V.  Riley 
IS  the  common  grain  moth,  B,  cerealella, 

HYMENOPTERA. 

Besides  the  three  Ichnenmonidse  parasitic  on  the  Bruchi  in  the 
Ai^ntine  Confederation  exhibit,  I  observed  a  small  species  of 
Pteromalus  parasitic  on  the  Tinea^  Briichus  obsoletus^  or  Calandra 
aryzm  which  infested  a  small  bag  of  Brazilian  wheat. 

List  of  the  Species  found  in  Mouldy  Specimens  of  Straw 

Goods  from  Italy. 

These  species  were  collected  by  Messrs.  Albinola  and  Bailey,  in 
Xew  York.  Thej'  are  either  carnivorous  or  fungivorous ;  those  of 
the  latter  kind  live  upon  the  mould,  which,  as  determined  b}^  Dr. 
J.  G.  Hunt,  is  a  species  of  Aspergillus^  previously  known  in  this 
eoontrj. 

Uttridiu  flliformii. 
UlkrUiu  striatu. 
CwtJ—TJa,  fp. 

(Not  identified.) 
¥rityTimeeni  lingiilarif . 

Has  not  been  previously  observed  in  the  United  States. 
Bfimvs  svriiiamaiiiii. 


ftarmgineai. 
•valii. 

HaMts  not  previously  observed  in  the  United  States,  though  its 
MEUimiee  was  known. 
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NOVBBIBBB  21. 

The  President,  Dr.  Rusohbnbbbgbb,  in  the  diair. 
Thirty-six  members  present. 


Novbmbeb  28. 
The  President,  Dr.  Rusohenbbbobb,  in  the  chair. 
Fifty-three  members  present. 

A  paper  entitled  ^^  Notes  on  Fishes  Arom  the  Isthmas  of 
Panama,  collected  by  Dr.  J.  F.  Bransford,  U.  S.  N.,"  by  Theodore 
Oill,  was  presented  for  publication. 

Lonis  F.  Benson  and  Walter  H.  Ashmead  were  elected  membera. 

Dr.  A.  S.  Packard,  of  Salem,  Mass.,  W.  H.  Holmes,  U.  S.  GeoL 
Surv.,  and  Laaren90  Malheiro,  of  Lisbon,  were  elected  corre- 
spondents. 

The  following  papers  were  ordered  to  be  printed :— 
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HOTS  OH  A  CIERIPEDE  OF  THE  CALIFOBHIA  MIOCEHE,  WITH 

BEMARKS  OH  FOSSIL  SHELLS. 

BY  T.  A.  CONRAD. 

BALANUS. 

H.  SitnlUnst,  Con. 

This  fossil  of  the  Californian  Miocene,  Tamiosma  gregaria^  Con- 
ra<1.  I  supposed  at  one  time  to  be  a  member  of  the  Rudistse^  and 
I  also  described  it  as  Balanus  estrallanus ;  but  not  satisfied  that, 
as  one  of  the  Rudistse^  it  should  be  in  the  Miocene  formation,  I 
have  further  studied  its  characters,  and  now  conclusively  refer  it 
to  the  Balanidae.  Tlie  only  difference  I  can  find  to  distinguish  it, 
except  specifically,  from  other  species  of  the  genus  Balanus  is 
that  its  basis  is  filled  the  entire  length  with  septa.  These  septa 
do  not  essentially  diflfer  from  those  of  Balamis  Isevis^  Brug.  In 
the  only  specimens  found,  the  opercular  valves  are  wanting,  but 
a  portion  of  the  basis  on  which  they  rested  is  well  preserved,  and 
shows  the  same  kind  of  surface  as  in  other  Balani. 

HELIX. 

H.  Stransiilata,  Adams. 

A  very  i>erfect  specimen  of  this  species  is  in  the  collection  of 
the  Academy  of  Natural  Sciences,  which  I  obtained  at  Yorktown, 
Virginia,  while  collecting  Miocene  fossils  at  that  locality,  although 
I  do  not  recollect  whether  I  found  it  in  the  marl  or  on  the  surface, 
probably  the  latter.     It  cannot  be  proved  to  be  a  Miocene  fossil. 

INOCERAMUS,  Sow. 

This  genus  is  distinguished  from  Haploscapha  (Catillus^ 
Brong.)  by  a  straight  hinge  line  and  the  crenulations  on  the 
hinge,  partly  internal ;  while  Haploscapha  has  an  irregular  or 
waved  hinge,  the  right  valve  being  alate  about  the  beaks  and 
having  a  sinus  posteriori}*,  as  represented  in  D'Orbigny's  figure, 
pi.  4l:i,  of  his  ''Paleon.  Franc."  The  ligament  is  wholly  external, 
situated  in  crenulations  more  numerous  than  in  Inoce7*amus^  and 
often  in  an  irregular  line.  Pictet  describes  Inoceramun  as 
-iamelleux,''  and  says  "La  principale  diffdrence  qui  existe  entre 
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ces  coquilles  et  cclles  des  Inoc^rames  consiste  dans  la  structure 
du  test,  qui  chez  les  Catillus  est  fibreux  dans  sa  couchc  externe, 
repellant  presque  celui  des  Trichites.''  Mr.  Meek  adopts 
Catillus  as  a  subgenus  of  Inoceramua  without  stating  a  distin* 
guishing  character,  but  I  cannot  find  one  species  of  Catillus 
among  those  he  describes  as  species  of  it  excepting  /.  deformis* 
One  cliaracteristic  difference  between  the  two  genera  is  the  ex- 
tremely thin  shell  of  Catillus  over  the  middle  portion  of  the  disk 
and  the  gradual  thickening  towards  the  margin;  indeed,  the  shell 
of  the  two  species  I  have  described  is  so  thin  that  it  has  only  been 
preserved  entire  by  the  adhesion  of  multitudes  of  Ostrea  congesia 
on  the  back.  This  thinness  is  not  in  consequence  of  any  loss  of 
the  original  test,  for  the  pearly  layer  is  well  preserved.  Dr.  C.  A. 
White  has  given  a  figure  of  /.  deformiSj  Meek,  which  is  a  true 
Catillus^  as  a  section  of  the  shell  shows.  "  Report  upon  Geog. 
and  Gcolog.  Explor.,  pi.  xv.,  fig.  1.''  Catillus  attains  a  far  larger 
size  than  Inoceramusj  and  is  known  only  in  the  chalk.  Although 
the  interior  of  the  valves  is  well  preserved,  no  trace  of  a  muscular 
impression  is  seen.  The  laminated  structure  of  Inoceramus^ 
where  the  shell  is  preserved,  will  readily  distinguish  it  from  the 
coarsely  fibrous  structure  of  ffaploscapha  (Catillus). 

The  latter  originated  near  the  close  of  the  chalk  period,  while 
the  former  is  found  in  the  lias  as  well  as  in  the  chalk. 

APHRODINA,  Conrad. 

Mr.  Meek  makes  this  cretaceous  genus  a  subgenus  of  Callista^ 
which  I  think  an  error.  Callista  did  not  exist  in  the  creta- 
ceous period,  nor  Dosiniopsis, 

IDONEARCA,  Conrad. 

I  make  the  same  objection  to  Mr.  ^[eek's  retaining  this  creta- 
ceous genus  as  a  subgenus  of  CucuUaea.  It  is  a  large  group  of 
fossil  shells,  which  can  be  instantly  known  by  the  hinge  character, 
and  which  disappeared  entirely  at  the  close  of  the  cretaceous 
period. 

MUTELID.E. 

IIAPLOTHiERUS. 

This  extinct  genus  was  the  forerunner  of  Columha^  Lea  (Leiloj 
Gray),  to  which  it  is  nearly  allied,  the  topical  species  having  much 
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resemblance  in  outline  to  Columba  BlainviUeana^  Lea,  bat  wants 
the  cardinal  tooth  of  that  genus.  The  hinge  more  nearly  resem- 
bles that  of  Columba  (Leila)  castelnaudi^  Ilupd,  bat  the  anterior 
muscular  impression  is  very  different  from  that  of  C.  castelnaudi, 
Columba^  Lea,  takes  precedence  of  Leila^  Gray,  according  to 
date  of  publication. 

ANCHURA. 

In  the  Geology  of  North  Carolina,  by  Prof.  Kerr,  I  have  inad- 
rertly  referred  Anchura  pennata^  Morton,  to  his  Bostellaria  ros- 
traiOj  pi.  2,  fig.  28.  Arene  Carolinemtis  of  the  same  work  is  erro- 
neously referred  to  plate  2,  fig.  19.     It  should  be  pi.  1,  fig.  19. 

ETEA,  Conrad. 

To  this  genus  must  l)e  transferred  Crassatella  monmouthenaiSj 
Gabb;  C.  transversa^  Gabb;  C.  Delawarensis^  Gabb;  and  C, 
prora^  Con.;  all  of  which  were  described  from  casts  without 
knowledge  of  the  hinge  characters. 
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H0TE8  ON  AMEBICAH  CBETACE0U8  FOSSILS,  WITH  DE8CBIPTI0H8  OF 

SOME  HEW  SPECIES. 

BY  W.  M.  QABB. 

After  fifteen  years,  during  which  I  have  been  engaged  con- 
stantly at  other  geological  and  palaeontological  labors,  but  have 
not  lost  sight  of  my  first  love — the  Cretaceous  fossils  of  the 
Atlantic  region  of  the  United  States — I  have  spent  much  of  the 
past  summer  in  reinvestigating  them.  In  this  work  I  have  been 
materially  assisted  by  the  constantly  enriching  collection  of  the 
Academy,  and  have  received  a  large  suite  of  fossils  from  Dr. 
Little,  the  State  Geologist  of  Georgia.  Besides  these,  Prof. 
Cook,  of  New  Jersey,  has  loaned  me  all  of  the  specimens  from  his 
survey  collection  that  I  required,  so  that  I  have  it  in  my  power, 
while  describing  a  number  of  new  forms,  to  correct  many  of  my 
own  juvenile  errors,  as  well  as  similar  ones  of  others,  which  must 
result  during  the  publication  of  a  large  number  of  small,  isolated 
papers.  Many  of  the  fossils  of  New  Jersey  are  only  known  as 
internal  casts  in  the  marls,  and,  while  ver}'  unsatisfactory,  require 
names,  if  onl}'^  provisional  ones,  to  assist  the  field  geologist  in  the 
identification  of  strata.  Some  of  these  have  from  time  to  time 
been  rediscovered  in  the  gray  marl,  commonly  known  as  the 
''  Riple}^  group,"  and  we  may  reasonably  hope  that  all  will 
eventually  be  fully  described.  This  Ripley  marl  is  a  deposit  now 
known  to  extend  from  New  Jersey  around  through  the  coast 
States  to  Tennessee.  It  has  been  found  in  all  of  these  States 
except  Delaware,  Maryland,  Virginia,  and  South  Carolina,  that  is 
to  say,  it  seems  coextensive  with  the  Atlantic  Cretaceous.  It  is 
a  finegrained,  gray  material,  in  which,  unlike  most  of  the  rest  of 
the  formation,  the  shell  substance  is  preserved,  and,  although  the 
shells  are  often  distorted,  their  specific  as  well  as  generic  charac- 
ters are  beautifully  preserved.  It  is  especially  favorabte  for  the 
study  of  the  bivalves,  since,  in  nearly  all  cases,  the  hinges  can  be 
exposed.  The  fossils  are  extremely  fragile,  alike  from  the  softness 
of  the  inclosing  material  and  from  the  fact  that  the  animal  matter 
seems  to  have  totally  disappeared,  without  being  replaced  b}'  any 
other  cementing  substance.  Still,  with  care,  the  greater  part  of 
the  fossils  can  be  extracted  and  afterwards  hardened  with  gum, 
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SO  as  to  fit  them  for  study  and  preservation.  In  tlie  following 
|Mi|)er  I  have  enumerated  all  the  i*ecognizable  species  sent  me  by 
Dr.  Little,  since  very  little  is  known  of  the  fossils  of  Georgia,  and 
in  that  sense  this  is  a  geographical  list : — 

Nautilus,  Linn. 
H.  Bryaaif  b.  §. 

Shell  discoidal,  sides  flattened,  nearly  parallel;  dorsum  regu- 
larly rounded ;  umbilicus  small ;  aperture  elongate,  emarginate 
to  about  a  third  of  its  length  by  the  preceding  whorl ;  siph uncle 
centra],  small ;  septa  slightly  arched  forwards,  close  to  the  um- 
bilicus, and  very  gently  backwards  on  the  middle  of  the  side  of 
the  whorL     Surface  unknown. 

Greatest  diameter  3.5  inches;  width  of  aperture  1.9  inch;  height 
of  mouth  from  umbilical  margin  2  inches,  from  the  dorsum  of 
included  whorl  1.4  inch. 

From  the  3'ellow  Cretaceous  limestone  of  Vincenttown,  New 
Jersey.  Two  fragments,  one  comprising  half  of  a  volution,  well 
preserved,  showing  seven  septa ;  the  other,  a  smaller  fragment  of 
a  larger  8i)ecimen,  useful  only  as  confirming  the  specific  deter- 
mination. 

This  species  is  markedly  distinct  from  N,  Dekayi^  the  only 
other  described  species  in  New  Jersey.  Its  flattened  sides  are 
entirely  unlike  the  globose  form  of  that  species.  It  seems  nearest 
lo  A'.  Soverbianus^  D'Orb.,  resembling  that  species  in  the  size  of 
its  umbilicus  and  in  the  style  of  the  septa,  as  well  as  in  being 
compressed.  But  our  species  diflers  in  having  the  sides  more 
parallel,  in  the  whorls  increasing  somewhat  less  rapidly  in  size, 
and  in  the  septa  being  further  apart  and  less  sinuated  throughout. 
1  take  great  pleasure  in  dedicating  it  to  my  friend,  Colonel  T.  M. 
Bryan,  who  has,  by  his  assiduous  collecting,  added  much  to  our 
knowledge  of  the  New  Jersey  fossils. 

V.  vp.  indet 

1  have  also  received  from  Col.  Bryan  another  form  from  the 
dark  marls  of  New  Jersey,  near  Vincenttown.  This  is  distinct 
from  either  of  the  known  species,  having  very  sinuous  septa.  It 
is  njpresented  by  fragments  too  imperfect  for  description. 

I.  Dtkayi,  Morton. 

Synopsis  Orel.  p.  83,  pi.  8,  f.  4  ;  pi.  13,  f.  4. 

A  distorteil  specimen  from  Pataula  Creek,  Georgia,  from  Dr. 

LitUe. 


\ 


278  PROOEEDINQS  OF  THE  ACADEMY  OV  [1876.        \ 

I 

H.  elegftHf ,  Sby. 

It  is  not  improbable  that  the  shell  referred  by  me  (in  the 
Report  of  the  Palaeontology  of  California,  vol.  1,  p.  59,  pi.  9,  fig. 
3)  to  N.  Texanus^  Shumard,  may  prove  to  be  Sowerby's  species. 
It  seems  to  agree  quite  closely,  not  only  in  its  outlin6  and  pro- 
portions, but  in  the  shape  of  the  septa  and  in  the  ornamentation. 
The  only  difference  I  can  detect  is  that,  in  the  Califomian  shell, 
the  ribs  are  a  trifle  larger  and  less  numerous — a  very  unreliable 
character  in  these  shells.  Dr.  Shumard's  species,  only  known  to 
us  t)y  a  description  from  imperfect  specimens,  may  also  have  to 
be  put  down  as  a  synonym. 

Ammonites,  Brug. 

A.  placenta,  Dekay. 

Ann.  N.  York  Lye.  vol.  2,  pi.  5,  f.  2. 

A  large  specimen  from  Pataula  Creek,  Georgia. 

A.  Trinitentif,  Gabb. 

A.  OibhonianuB^  Marcou,  Geol.  N.  A.  p.  35,  pi.  2,  fig.  2 ;  not  id,.  Lea, 
Trans.  Amer.  Philos.  See,  2  ser.  vol.  7,  p.  254,  pi.  8,  f  3. 

In  my  paper  on  the  fossils  of  South  America,  now  going  through 
press  (Journ.  Acad.  1876),  I  have  pointed  out  the  differences  be- 
tween the  Texan  fossil  and  that  from  South  America,  and  I  now 
propose  the  above  name.  Marcou  found  his  specimen  on  one  of 
the  tributaries  of  the  Trinity  River,  Texas. 

Hamites,  Park. 

H.  1  torquatus,  Morton. 

Syn.  p.  45,  pi.  15,  fig.  4. 

A  straight  fragment,  with  the  Ammomies  placenta^  some  three 
inches  long.  1  have  it  also  in  my  collection  from  Uuiontown, 
Ahi.,  showing  part  of  the  septum. 

Fusus,  Lam. 
ExiLiFUsus.     New  subgenus. 

Shell  very  long,  slender,  fusiform, spire  high;  aperture  produced 
into  a  long,  slender,  twisted  canal. 

This  group  differs  from  the  true  genus  Fusus,  as  restricted,  by 
its  twisted,  slender  canal.  In  this  character  it  approaches  some 
of  the  Xeptunese^  but  its  high  spire  and  strongly  costate  whorls 
show  that  it  is  more  nearly  allied  to  the  true  Fusus.  Exilia 
ot"  Conrad  (Journ.  Thilada.  Acad.,  2  ser.,  vol.  4,  p.  291)  has  a 
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perfectly  straight,"  and  may  be  only  an  extremely  slender 
FuMus,  The  author  does  not  describe  the  shape  of  the  outer  lip, 
and  gives  us  no  clue  as  to  its  family  relations,  whether  it  belongs 
with  the  Fusinm  or  the  Pleurotomidat.  The  lines  of  growth  on 
my  shell  are  slightlj'  sinuous  on  the  upper  part  of  the  body  whorl, 
though  not  enough  to  be  called  the  notch  or  sinus  of  a  Surcula^ 
the  genns  which  it  most  resembles  in  that  family.  I  attribute 
their  shape  to  the  generally  curved  outline  of  all  of  the  body 
whorL 

The  figure  of  Fusus  Diaholi^  Pal.  Cal.  v.  1,  pi.  18,  fig.  35,  is  a 
very  accurate  reproduction  of  one  specimen  before  me,  the  ex- 
tremity of  the  canal  being  broken  away.  But  I  have  another, 
nearly  of  the  same  size,  with  the  same  character  of  the  spire,  in 
which  the  aperture  and  canal  are  larger  than  the  spire,  the  canal 
being  twisted  exactly  as  in  the  present  described  species.  In  the 
specimen  figured,  as  above,  the  lines  of  growth  are  slightly 
BiDUOus  also,  so  that  further  research  may  prove  that  this  is 
really  a  member  of  the  Pleurotomidst. 

1.  (X.)  X«rri,  n.  t.    PI.  17,  f.  1. 

Shell  elongate,  slender ;  spire  high  ;  whorls  about  six  or  seven, 
rounded  on  the  sides  and  bordered  on  the  upper  margin  by  a  rib 
tdjoining  the  suture.  Surface  marked  by  about  a  dozen  oblique 
heavy  ribs,  beginning  on  the  top  of  the  whorl  adjoining  the  mar- 
ginal thickening,  most  prominent  on  the  upper  angle  of  the  whorl, 
and  disappearing  a  little  below  the  middle.  In  addition  to  these 
characters,  their  entire  surface  is  covered  by  numerous  closely 
placed,  fine,  revolving  ribs.  Upper  part  of  the  aperture  sub- 
elliptical,  continued  below  into  the  twisted  canal,  twice  as  long  as 
the  upper  portion.  Columella  thickened  and  marked  by  a  com- 
paratively prominent  angle,  similar  to  that  of  Busycon^  where  the 
carved  canal  begins. 

Length  1.25  inch;  width  0.37  inch. 

A  single  specimen  in  the  Museum  of  the  Academy,  from  the 
Cretaceous  of  North  Carolina  (Ripley  group).  Named  in  honor 
of  Prof.  W.  C.  Kerr,  State  Geologist  of  North  Carolina. 

SuRCULA,  H.  and  A.  Ad. 
t.  itrigota,  n.  s. 

Shell  very  long  and  slender;  spire  and  aperture  of  nearly  equal 
length ;  whorls  broadly  rounded,  perhaps  eight  in  number  (apices 
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broken),  those  of  the  spire  marked  by  a  peculiar  revolving  con-  :| 
Btrlction  Just  above  the  suture.  Surface  cancellated  by  numerous,  '. 
small,  longitudinal  ribs,  somewhat  smaller  than  their  interspaces,  r 
and  crossed  by  still  smaller  revolving  lines.  These  latter  con*  i 
tinue  over  the  whole  surface  to  the  end  of  the  canal. 

Length  3  inches ;  width  0.6  inch. 

From  a  light-colored  Cretaceous  marl  from  Holmdale,  N.  J^  \ 
from  the  collection  of  the  N.  J.  Geological  Survey,  kindly  loaned 
to  me  by  Prof.  Cook. 

Tills  is  the  most  slender  species  of  the  genus  with  which  I  am  ] 
acquainted.     The  shell  substance  is  entirely  destroyed,  but  the 
surface  characters  are  preserved,  all  except  the  lines  of  growth. 
I  am  consequently  unable  to  describe  the  shape  of  the  outer  lip. 
The  groove  above  tiie  suture  causes  an  appearance,  at  first  sight, 
as  if  the  top  of  the  whorls  was  bordered  by  a  thickening ;  but  the 
separation  of  the  volutions  is  still  marked  by  a  slight  fissure  in 
tiic  suture,  which  is  placed  about  a  tenth  of  an  inch  below  the 
groove.    This  seems  to  have  died  out  on  the  body  whorl. 

B.  (Snrenlitei)  lUthewfonii,  Oabb. 

Fa9U8,  id.,  G.,  Pal.  Cal.  v.  1,  p.  83,  pi.  18,  f.  38. 

B.  (Bnrtnlitai)  io.,  Qabb. 

f  Fnnciolaria,  id.,  G.,  Pal.  Cal.  v.  1,  p.  101,  pi.  28,  f.  214. 

Both  of  these  species,  as  seen  from  better  specimens  than  I  had 
originally,  have  the  broad,  shallow  sinus  on  the  upper  part  of  the 
whorl,  characteristic  of  Surcula,  The  first  certainly  belongs  to 
Mr.  Conrad's  subgenus;  the  latter,  however,  with  its  tuberculated 
volutions,  may  have  to  be  separated,  though  there  is  no  named 
division  into  which  to  remove  it.  Generically,  or  subgenerically, 
the}'  only  differ  in  this  character. 

Drillia,  Gray. 
D.  Oeorgiana,  d.  s. 

Shell  elongate, fusiform;  spire  elevated, longer  than  the  mouth; 
wiiorls  seven  or  eight,  flattened,  bordered  by  a  thickened  rim 
adjoining  the  suture;  below  this  is  a  groove  followed  by  a  series  of 
iieavy  longitudinal  ribs,  about  12  or  13  to  a  volution.  These  ribs 
are  not  well  defined  beyond  the  middle  of  the  body  whorl.  Cross- 
ing the  entire  surface  are  numerous  revolving  lines,  appearing  as 
small  ribs  on  the  upper  whorls,  and  as  narrow  impressed  grooves 
on   the  last  whorl.     Nott-h  narrow  and   shallow   (as  determined 
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frmn  lines  of  growth),  and  corresponding  to  the  groove  below  the 
thickeoed  upper  margin  of  the  shell.  Canal  moderately  long; 
details  of  it  and  of  the  mouth  unknown. 

Length  1.5  inch;  width  0.4  inch. 

From  the  Ripley  group,  Pataula  Creek,  Clay  Co.,  Georgia;  Dr. 
Little. 

A  pretty  species,  resembling  Turris  Ripleyana^  Con.  (Journ. 
Acad^  2  8.,  y.  3,  pi.  35,  f.  21),  in  ornament,  but  more  slender,  with 
a  higher  spire  and  shorter  body  whorl. 

Tritonium,  Linck. 

Subgenus  Lagena,  H.  and  A.  Ad. 
X»  (1. 1)  •itatatam,  n.  i. 

Shell  thin,  short,  broadly  subfusiform;  spire  moderately 
derated ;  whorls  seven ;  spire  turriculated ;  whorls  of  spire  sub- 
aigulated  and  sloping  above,  terminated  in  a  thickened,  beaded 
■argin  adjoining  the  suture,  and  constricted  below  this  margin  ; 
body  whorl  regularly  rounded.  Upper  whorls  marked  by  nume- 
rous longitudinal  ribs,  sometimes  visible  on  the  upper  part  of  the 
body  whorl,  sometimes  obsolete.  These  are  crossed  by  revolving 
Cms,  always  distinct  on  the  spire  and  on  the  anterior  part  of  the 
body  whorl,  but  sometimes  obsolete  on  the  middle.  Aperture 
broad^  subelliptical ;  canal  short,  very  slightly  recurved.  Outer 
^  simple;  inner  lip  lightly  encrusted.  No  tooth  on  the  posterior 
part  of  the  inner  lip. 

Length  1.4  inch ;  width  1  inch. 

A  smooth,  rounded  shell,  with  ornamented  spire,  rather  plain 
body  volution,  and  no  varices.  With  the  following  s|)ecies,  to 
which  it  is  closely  allied,  it  seems  to  form  a  distinct  group  in  the 
Tritons,  nearest,  however,  to  Lagena^  to  which  I  have  referred  it, 
hot  differing  in  the  absence  of  the  tooth. 

Common  on  Pataula  Creek,  Georgia;  Dr.  Little. 

1.  (X.?)  iatarraptam,  Con.  (sp.). 

Chemniizia^  tJ.,  Con.,  Journ.  Acad.,  2  ser.,  v.  8,  p.  883,  pi.  35,  f.  15. 

With  the  preceding.  Mr.  Conrad  describes  the  species  as  hav- 
ifig  the  ^  spire  prominent ;"  but  my  specimen,  as  well  as  his  figure, 
shows  that  it  is  not  so  long  as  the  mouth. 

Chemnitziaf  gloriosa^  Roem.  Kried.  von  Texas,  p.  40,  pi.  4. 
1 3.  From  the  remarkable  resemblance  in  the  style  of  ornament 
19 
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of  this  shell  to  the  two  preceding,  I  have  little  doubt  that  it  is  sub- 
generieally  identical  with  them.  Roemer's  fanciful  restoration  of 
the  anterior  end  of  the  mouth,  of  course,  goes  for  nothing. 

Nassa,  Lam. 

K.  globoia,  n.  8. 

Shell  thin,  subglobose ;  spire  moderately  elevated ;  whorls  six 
or  seven,  the  upper  whorls  costate,  the  ribs  not  reaching  to  the 
suture;  above  the  ends  of  the  ribs  is  a  narrow  concave  space; 
suture  bordered  by  a  slight  thickening  of  the  margin  of  the  suc- 
ceeding volution ;  suture  not  impressed,  although  well  marked— 
partly  obliterated  by  irregular  lines  of  growth.  Body  whorl  not 
ribbed,  but  ornamented  by  small  indistinct  and  sometimes  almost 
obsolete  revolving  lines.  Aperture  oblique;  outer  lip  simple; 
inner  lip  rather  heavily  encrusted  by  a  narrow  deposit,  and  termi- 
nating in  front  in  a  heavy  rib,  hardly  visible  externally ;  anterior 
notch  narrow  and  deep. 

Dimensions  of  a  small  specimen :  length  1.0  inch ;  width  0.9 
inch.  Other  specimens,  too  imperfect  for  measurement,  indicate 
a  size  nearly  twice  that  given. 

From  the  Ripley  group  of  North  Carolina,  Museum  of  the  Aca- 
demy, from  Prof.  Kerr,  and  from  the  same  deposit  on  Pataula 
Creek,  Georgia,  from  Dr.  Little. 

Fasciolaria,  Lam. 

P.  Slaokii,  Gabb. 

Proc.  Acad.  1861,  p.  322. 

Described  from  a  single  internal  cast  from  New  Jersey.  The 
longitudinal  ribs  are  large,  showing  strongly  on  the  cast.  The 
revolving  sculpture,  if  it  existed,  is  unknown.  From  the  shape 
and  from  tlie  cast  of  the  cohimellar  fold  it  most  probably  belongs 
to  Meek's  subgenus  PieHfochilas. 

Subgenus  Cryptorhvtis,  Meek. 
P.  (G.)  orasfioosta,  n.  s. 

Shell  small,  broadly  fusiform ;  spire  moderately  elevated, 
number  of  volutions  unknown,  suture  well  marked  and  undulated; 
body  whorl  subangulated,  flattened  above,  convex  in  the  middle, 
and  rapidly  constricted  in  advance.  Surface  bearing  about  nine 
large  rounded  longitudinal  ribs,  beginning  near  the  suture, 
strongly  developed  on  the  upper  angle  and  disappearing  with 


187&]  NATURAL  80ISNCE8  OF  PHILADELPHIA.  283 

the  coDTexit}'  in  advance ;  the  entire  surface  to  the  end  of  the 
caDal,  is  crossed  bj*  small  but  well-defined  revolving  elevated  lines, 
showiog  a  slight  tendency  to  alternation  in  size.  Aperture 
broad  above,  constricted  into  a  moderately  short  twisted  canal ; 
iDoer  lip  encrusted  terminating  in  advance  in  a  single  heavy 
oblique  fold. 

Length  about  1.0  inch ;  width  about  .65  inch. 

A  single  specimen  from  Pataula  Creek, Georgia;  Dr.  Little. 

It  is  somewhat  distorted  in  shape  by  pressure,  and  has  lost 
part  of  its  apex  ;  but  its  heavy  ribs  and  strongly  twisted  columella 
will  distinguish  it. 

f .  (C)  X«rri,  n.  t. 

Shell  small,  subfusiform,  spire  shorter  than  the  aperture, 
whorls  five,  suture  minutely  channelled;  upper  whorls  sloping 
coDvexIy ;  body  whorl  regularly  convex  and  gradually  contracted 
in  advance  into  a  moderately  long  and  somewhat  curved  canal ; 
surface  marked  by  a  few  large  square  revolving  ribs,  five  on  -the 
convex  part  of  the  body  whorl,  and  numerous  smaller  ones  in  ad- 
vance ;  these  are  crossed  by  faint  longitudinal  ribs,  more  closely 
irfaced  than  the  first.  At  the  points  of  crossing,  these  two  sets 
of  ribs  develop  well-marked  little  nodes  or  tubercles.  On  the 
spire,  the  longitudinal  ornaments  do  not  appear,  but  each  volu- 
lion  carries  three  revolving  ribs,  the  upper  of  which  is  smallest 
Aperture  gradually  narrowed  in  front ;  inner  lip  somewhat  en- 
crusted and  bearing  a  small  oblique  fold  on  the  angle. 

Length  .75  inch;  width  .4  inch. 

From  the  Ripley  of  N.  Carolina ;  Prof.  Kerr. 

7.  (CO  •bUqnieaitata,  n.  s. 

Shell  small,  fusiform,  spire  not  quite  as  long  as  the  aperture  ; 
whorls  about  five  or  six,  upper  surface  rounded,  subtruncated  ; 
body  whorl  widest  above,  top  sloping,  tapering  in  front.  Surface 
marked  by  a  few  large  oblique  ribs  with  broad  concave  inter- 
spaces ;  these  ribs  begin  at  the  suture,  are  most  prominent  on  the 
ingle  of  the  whorl  and  disappear  in  front.  The  entire  surface  is 
ilao  crossed  by  numerous  fine  revolving  strije.  Aperture  gradu- 
iDy  narrowing  in  advance ;  inner  lip  sinuous,  encrusted ;  fold 
small,  very  oblique ;  canal  moderately  twisted. 

Leogrtli  .9  inch  ;  width  .45  inch. 

Locality ;  with  the  preceding. 
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From  F,  ((7.)  crasaicoata^  thXs  shell  differs  in  its  much  more 
slender  form,  its  higher  spire,  less  twisted  canal,  and  in  the  longi- 
tudinal folds  being  much  more  compressed  laterally  and  placed 
obliquely  instead  of  direct. 

Pyropsis,  Con. 

P.  Biobardfonii,  Toomey,  sp. 

Pyrula.  id.^  Tuomey,  Proc.  Acad.  1855,  p.  169. 
Perissolaxf  id.,  Gabb,  8yn.  Cret.  p.  69.' 

Tudicla  {Pyropsis)  perlatUj  Con.,  J.  Acad.  2  b.,  v.  4,  p.  288,  pi.  46, 
f.  89. 

This  species  is  found  in  New  Jersey,  and  is  abundant  in  the 
white  limestone  of  Prairie  Bluff,  Ala.  Dr.  Little  has  sent  me  one 
internal  cast  from  Pataula  Creek,  showing  that  it  grows  to  a  dia- 
meter of  nearly  two  inches. 

P.  Bairdi,  M.  A  H.  (sp.)  Meek. 
Pyrula  Bairdi^  M.  &  H. 

With  the  additional  information  furnished  by  Mr.  Meek^s  illus- 
trations, especially  by  the  wood-cut,  p.  371  of  his  admirable 
memoir,  I  am  convinced  that  there  is  no  generic,  or  even  subge- 
neric  difference  between  his  species,  and  that  of  Mr.  Conrad's 
type,  lying  before  me;  unless  it  may  be  found  in  the  end  of  the 
canal  of  the  Eastern  species,  and  which  has  never  yet  been  found. 
P.  JRichardsonii  has  a  slender  canal,  probably  not  umbilicated, 
but  this  is  not  ground  enough  for  a  separation.  The  characters 
of  the  inner  lips  of  the  two  species  are  identical. 

P.  elevata,  Gabb. 

Riipa,  id.,  Gabb,  Joiirn.  Acad.  2  s.,  v.  4,  p.  801,  pi.  48,  f.  12. 
Tudir.la,  id.,  Gabb,  Syn.  Cret.  18G1,  p.  85,  id.  Meek,  Check  List  Cret. 
No.  750. 

Described  from  the  brown  sandy  marl  of  Burlington  Co.,  N.  J. 

But  a  single  internal  cast  has  ever  been  found  and  this  corre- 
sponds so  nearly  in  size  and  shape  with  P,  Bairdi^  that  I  suspect 
it  of  being  identical.  It  is  certainly  not  the  same  as  P.  Richard- 
sonii  {perlata  Con.)^  as  Mr.  Conrad  intimated  in  Journ.  Conch., 
18G8,  p.  248. 

'  This  arose  from  an  error,  I  having  confounded  Tuomcy's  two  species, 
and  transposed  them  in  their  genera.  I  intended  to  put  this  under  Tudicla^ 
and  to  put  trochiformis,  wliich  is  a  round  bodied  shell,  under  Perissolax. 
Even  this,  however,  would  have  been  wrong,  since,  as  will  be  seen  below, 
on  obtaining  more  material  I  am  obliged  to  separate  it. 
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1  F.trothilormit,  Toomey  (fp.). 

P^ruhij  id.y  Tuomey,  Proc.  Acad.  Nat.  Science,  1855,  p.  169. 
TudieUij  id.,  Gabb,  Syn.  Cret.,p.  85. 

Shell  moderately*  large,  spire  somewhat  elevated ;  body  whorl 
convex  on  the  sides,  sloping  above,  canal  long  and  straight;  sur- 
face marked  by  prominent  acute  revolving  ribs,  about  nine  on  the 
body  whorl  and  others  prett3'  regularly  placed,  to  the  end  of  the 
canal ;  between  these  are  concave  interspaces,  and  those  on  the 
body  whorl  are,  in  some  specimens,  crossed  by  faint  longitudinal 
ribs.  The  inner  lip  is  encrusted,  and,  just  where  the  mouth  con- 
tracts into  the  canal,  bears  a  prominent  bend  like  that  in  some  of 
the  Fasciolarias^  but  without  folds ;  or  better,  resembling  somewhat 

Length  3.75  inches ;  width  2.0  inches. 

A  fossil,  common  as  casts  in  New  Jersey,  and  in  the  white  lime- 
stones of  Alabama.  The  above  description  is  from  a  specimen  in 
the  Museum  of  Yale  College,  from  Uniontown,  Ala.  It  is  the 
only  one  showing  the  entire  surface,  that  I  have  ever  seen,  and 
also  the  only  one  retaining  its  entire  canal. 

I  have  long  had  doubts  as  to  the  generic  relations  of  this  shell, 

and  have  referred  it  provisionally  to  Pijropsis^  since  that  is  the 

Dearest  clearly  defined  genus.     The  columella  of  my  specimen  is 

Dot  perfect  enough  to  warrant  mje  in  asserting  that  the  inner  lip 

may  not  be   like  that  of  Pyropnis^  though  I  think,  as  described 

alx»ve,  it  is  more  like  that  of  Busycon,     Should  this  eventually 

prove  to  be  the  case,  the  species,  with  probably  both  the  following, 

must  be  separated  as  a  distinct  genus,  for  which  the  name  Tro- 

vhi/u^us  would  not  be  inappropriate. 

P.  MptMiilirata,  Qabb. 

CiinceUarvt,  id.,  Gabb,  Proc.  Acad.  18C0,  p.  94,  pi.  2,  f.  10. 

A  shell  closely  allied  to  the  preceding,  and  also  marked  by 
revolving  sculpture,  but  differing  in  having  a  much  lower  spire, 
less  globose  body  whorl,  tapering  into  the  canal  much  more  regu- 
larly in  front.  The  species  was  described  from  internal  casts, 
from  the  New  Jersey  marls,  and  in  no  case  has  the  canal  been 
preserved.  Enough,  however,  has  been  obtained  to  show  the 
peculiar  curve  of  the  columellar  margin. 

P.  ila%i—Bi1i,  Oabb. 

GaneelUuria,  id.^  (}abb,  Joum.  Acad.,  2  8.,  v.  4,  p.  301,  pi.  48,  f.  14. 

Abo  described  from  an  internal  cast,  showing  slight  traces  of 
kagitiidiiiai  ribs*    Another,  smaller  specimen,  from  Mississippi, 
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also  a  cast,  shows  that  the  surface  had  both  longitudinal  and 
revolving  ornaments.  There  were  about  12  or  13  longitudinal 
ribs,  crossed  by  eight  or  ten  smaller,  revolving  ribs.  This  also 
shows  part  of  a  long,  straight  canal.  The  longitudinal  ribs  and 
the  high  spire  separate  this  from  all  other  species  yet  known  in 
the  genus.  I  also  have  it,  but  in  a  very  imperfect  state,  from  New 
Jersey  (Vincenttown,  Col.  Bryan). 

VoLUTiDiE,  Fleming. 

Almost  every  author  who  has  written  on  this  family  has  sug- 
gested a  different  grouping  of  the  genera,  and  no  two  fully  agree 
in  regard  to  the  range  of  the  genera  themselves.  Among  the 
more  modern  writers,  H.  and  A.  Adams  proposed  three  sub- 
families :  Ct/mbiinae^  Zidoninae^  and  Volutinae,  Under  the  first, 
they  place  the  genera  Cymbium^  Melo^  with  the  subgenus  Ausoba^ 
and  Aulica.  In  Ztdomna?,  the  genus  Zidonia  =VoluteUa  ;  and 
in  the  last  subfamily,  genera  Gallipara^  Cymbiola^  Scaphella^ 
with  subgenus  Alcilhos^  Valuta^  Harpula^  Fulgoraria^  with  sub- 
genera Aurinia^  Lyria,  with  subgenera  Enseta  and  Volutilithes, 
In  the  appendix  to  their  work  these  authors  change  the  arrange- 
ment, as  follows : — 


Subfamily  VOLUTINS. 


Genera  Cymbium. 
Melo. 

SCAPHA. 


VOLUTA. 

fulooraria. 
Lyria. 


Subgenera  Aurinia  {Livonia^  Gray). 
Aulica. 
Cymbiola. 
Alcithoe. 

Chlorosina. 
Harpula. 


Harpelld. 
Enatta. 


Volutilithes. 
Callipara. 

ZiBONA. 


Ausoba  (Nobilia^  Gray). 
Ericusa  {Scaphella^  G.,  not  Sw.). 
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Subfamily  SCAPHELLIN^. 
Genus  Scaphella  (Amoria^  Gray). 

They  mifto  adopt  Dr.  Graj^'s  subfamily  Volulimitrinae  for  the 
genus  Volutimitra. 

Dr.  GraVf  in  the  Guide  to  S3'stematic  Distribution  of  Mollusca 
in  the  British  Museum  (1857),  proposed  a  somewhat  different 
arrangement,  as  follows : — 

a.  YOLUTIXA. 

tYETINA. 
Genera    1.  Yetus. 

2.  Ctmbium. 

3.  Sgapha. 

4.  fulgoraria. 

5.  Callipara. 

6.  YOLUTA. 

7.  Ltria. 

Subgenera  Lyria, 

En  seta. 

8.  Yolutella. 

ttAMORIANA. 

9.   A  MORI  A. 

6.  YOLUTIMITRIN-E. 

10.   YOLUTIMITRA. 

And  finally  the  subfamily  Porcellanina,  made  up  of  Porcel- 
lana  (==  Marginella\  Closia  (=  Volutella^  Sw.),  and  Persicula, 
This  latter  group  must  be  thrown  out. 

Id  1873,  Dr.  Theoilore  Gill  proposed  an  arrangement  of  the 
Families  of  3iollu8ca,  in  which  he  separates  the  family  into  two 
groups: — 

a.  Volutimitrin«=  rol-^'-^^"""*'  «™y' 

CAmoriana,  Gray. 

b.  Volutin*  =  ■!  lol""""^  Gray. 

CYetina,  Gray. 

This  division,  as  I  have  been  personally  informed  by  the  author, 
is  based  on  the  dentition;  a  character  not  always  the  most 
rdliaUe,ihoagh  in  this  case  it  seems  to  be  sustained  by  the  others. 
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Reversing  the  position  of  the  groups,  as  placed  by  Dr.  Oill,  it 
seems  to  me  that  the  following  genera  include  all  of  the  known 
species,  and  are  sufficiently  clearly  circumscribed : — 

Subfamily  VOLUTINS. 

Cymbium,  Klein,  Auct. 
YetuSj  Adams,  Gray. 

Melo,  Humph. 
Type  Voluta  melo. 

ScAPHA,  Gray  (not  Humph,  nor  Klein). 

Subgenus  Aurinia^  H.  and  A.  Ad. 

Type  S.  dubia. 

AuLiOA,  Gray. 

AuBoha^  H.  and  A.  Ad. 

Type  V.  aulica. 

VoLUTELLA,  D'Orb.  1839. 

Zidona^  H.  and  A.  Ad. 

Type  V.  angulata. 

H.  and  A.  Adams  have  renamed  this  genus  because  the  name 
Volutella  wa.s  preoccupied  both  by  Perry  and  Swainson.  But  since 
neither  of  their  names  stand,  D'Orbigny's,  being  the  oldest,  must, 
and  Zidona  becomes  a  synonym. 

Callipara,  Gray,  184T. 
Type  C.  hiillata. 

Cymbiola,  Sw.  1853. 
Type  G.  ancilla, 

Alcith(E,  H.  and  A.  Ad.  1853. 
Type  V.  fulgetrum. 

VoLUTA,  Linn. 

Harpula^  Sw. 

Type  F.  musica. 

Although  V.  vexillum^  Swainson's  typical  species,  looks  suffi- 
ciently unlike  V.  musica  to  have  warranted  a  separation,  it  only 
requires  a  study  of  a  large  series  of  specimens,  of  the  few  species 
in  this  group,  to  satisfy  one  that  the  division  has  not  even  a  sub- 
generic  value.     F.  mxisica  alone  varies  through  half  a  dozen  spe- 
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cific  names,  some  of  the  extreme  forms  almost  as  round  as  vexillum. 
I  bare  fossil  specimens  from  the  Pliocene  of  Costa  Rica,  almost 
exactly  the  shape  of  V.  vexillum^  without  a  tubercle  on  the  angle 
of  the  whorl,  and  marked  with  as  many  folds  on  the  inner  lip  as  a 
CyprdtfL} 

FuLOORARiA,  Schum.  1817. 

Ffilguraria,  H.  and  A.  Ad. 

Type  F.  riipestris,  Gm. 

ToLUTODERMA,  Gabb.    New  genus. 

Shape  similar  to  Fulgoraria^  which  it  also  resembles  more  or 
less  in  surface  sculpture ;  apex  not  papillate ;  inner  lip  marked 
bv  from  three  to  five  well-marked  folds,  not  very  oblique,  and  of 
pretty  uniform  size.  This  is  a  group  of  shells  characteristic  of 
the  cretaceous  rocks,  and,  perhaps,  peculiar  to  them.  They  are 
ill  somewhat  slender,  and  are  marked  by  longitudinal  ribs,  not 
ilways  well  defined,  and  by  revolving  ribs ;  the  columella  is  always 
straight  or  nearly  so,  and  the  folds  are  as  isolated  and  distinct  as 
those  of  Turbinella.  But  the  most  strongly  distinguishing  cha- 
racter is  the  entire  absence  of  the  irregularly  rounded  mass  at  the 
apex  of  the  shell,  one  of  the  best  characters  of  Fulgoraria.  The 
speoies  have  been  referred  to  Valuta^  Volutiliihes^  Fulgoraria^  and 
even  Faseiolaria.  V.  Navarroensis^  Shum.,  Gabb,  Palfleontology 
of  California,  vol.  i.,  pi.  19,  f.  6,  may  be  taken  as  the  type.  The 
genus  includes  such  species  as — 

T.  •loagmta,  d*Orb.  sp. 

Voluta,  id.,  d'Orb.,  Pal.  Fr.  Cret.,  v.  2,  p.  823,  pi.  220,  f  8. 
VolutHithe$,  id.,  Stol.,  Sitz.  Akad.  Wien.,  lii.  p.  74. 
Pulguraria,  id.,  Stol.,  Pal.  Ind.,  p.  87,  pi.  7,  f.  1-9. 
VMuta  TriehinopoUtenais,  Fbs.,  Tr.  Geol.  Soc.  Lond.  y.  7,  p.  183,  pi. 
15,  f.  5. 

This  shell  is  very  variable  in  height,  and  carries  three  equal 
columellar  folds.  Specimens  before  me,  sent  to  me  by  Dr.  Stoliczka, 
from  Trichinopoly,  sliow  that  the  apex  is  as  acute  as  in  my  Call- 
fomian  shell. 

Another  shell,  accompanying  this,  marked  Fasciolaria  rigida^ 
8tol.,bi.  cit,  p.  109,  pi.  10,  f.  10-16  (Valuta  rigida,  Daily),  evi- 

*  For  ftnther  remarks  on  this  subject  see  Crosse,  Journal  de  Conchy- 
W4ie»  TuL  19,  p.  271. 
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deiitly  also  belongs  to  this  genus,  as  well  as  do  Faac,  carin(Ua, 
Sua.,  and  F.  assimilia,  Stol. 

AuRiNiA,  H.  and  A.  Ad.  1853. 
Type  A.  dubia. 
VoLUTOMORPHA,  Qabb.    New  genus. 
Shell  elongate,  fusiform ;   whorls  cancellated  by  longitudinal 
and  revolving  ribs.    Columella  with  one  very  oblique  fold,  and 
sometimes  one  or  more  smaller  secondary  folds.    In  shape  this 
genus  is  not  unlike  the  two  preceding  genera,  but  it  differs  from 
them  all  in  having  essentially  a  single  large  oblique  fold.     When 
more  than  one  occurs,  the  secondary  folds  are  smaller  tbaa  the 
large  primary- 
Type  Voluliltlkes  Conradi,  Gabb,  Journal  Acad.  Nat.  Sciences, 
2  B.,  V.  4,  pi.  48,  f.  10. 

Y.  CBETACEA,  Cou.,  loc.  cU.,  pi.  47,  f.  18,  also  belongs  to  this 
genus,  and  V.  Delawarenaia,  Gabb,  Proc.  Acad.  1861,  p.  '622. 

R08TELLITE8,  Con.  1856. 
Type  R.  Texana,  Con.,  Emory's  Report,  Mexican  Boundary  Sur- 
vey, p.  158,  pi.  14,  f.  2. 
A  curious  genus,  the  most  slender  of  the  Volutes,  with  nnmer- 
ous  equal  plnits  on  the  columella,  and  with  the  outer  lip  somewhat 
expanded  anteriorly. 

VoLuTiFueus,  Con.  186G. 
Type  r.  hjpui.  Con.,  J.  Cont-li.,  18G6,  J>.  07,  pi.  3,  f.  2. 
Very  characlcrislic  of  the  Mioceue. 

Lyria,  Gray,  1841. 
Tyj>e  L.  Delenserlii. 

En-^vTA,  II.  and  A.  Adams,  18."i3. 
Types  L.  Cummingii,  karpa,  etc. 
Marked  bj'  a  tooth  in  the  middle  of  the  outer  lip,  seems  to  be  but 
H  division  of  Lyria. 

VOLUTILITHBS,  SwAiUB,  1831. 

Type  V.  abyaaicola. 
A  i^f^nuB  Abundant  in  the  'Eocene  rocks,  pai'bnps  round  in  the      T 
Crcinccous,  and  represented  in  the  living  huna  by  but  n  single 

species. 
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Athleta,  Con.,  1853. 
Types  A.  rarispina  and  A.  Tuomeyij  Con.,  J.  Acad.,  2  s.  v.  4,  pi. 

47,  f.  35. 

A  form  separated  by  Conrad  from  VohUilithes  on  account  of  a 
beary  callosity  deposited  on  the  spire  above  the  aperture. 

Leioderma,  Conrad,  1865,  Proc.  Acad.,  1865,  p.  184. 
Type  L.  leioderma^  Con.,  J.  Acad.,  2  s.  v.  4,  p.  292,  pi.  46,  f.  32. 

Inclodes  also  Voluiilithea  cretacea^  Con.,  loc.  cit.^  v.  3,  p.  333,  pi. 
35,  fl  16. 

Subfamily  SCAPHELLIN^,  H.  and  A.  Ad. 

Volutimitrinat^  Gill;  VolutimUrina  and  Amoriana^  Gray. 

Soaphella,  Swains.,  1832. 

Amoria^  Gray. 

Type  S.  Junonia. 

VoLUTiFUSus,  Con.,  1866. 
Type  V.  typus^  Con.,  J.  Conch.,  1866,  p.  67,  pi.  3,  f.  2. 

Very  characteristic  of  the  Miocene,  but  does  not  include  F. 
Junonia  J  as  Mr.  Conrad  intimates. 

Volutimitra,  Gray. 
Types  V.  Grcenlandica. 

In  addition  to  the  above,  there  are  perhaps  several  other  genera 
imong  the  fossil  Volutes.  V.  rarispina^  Lam.,  with  which  I  am 
only  acquainted  by  published  figures,  may  be  an  Athleta^  or  it  may 
be  new.    It  certainly  cannot  be  placed  in  any  other  genus. 

The  two  shells,  Athleta  purpuri/ormis  and  A.  scrobiculata^  of 
Stoliczka,  were  referred  to  that  genus  from  a  misconception  on 
the  part  of  the  author.  They  have  not  the  characteristic  callous, 
ire  subglobular,  instead  of  being  subfusiform  and  angulated,  and 
the  folds  are  very  oblique,  and  on  the  anterior  part  of  the  columella. 
The  genus  might  be  called  Ptychoris. 

FiculopBia  Stoliczka,  Pal.  Indica,  p.  84,  founded   on  Pyrula 

Pmididurriensis^  Forbes,  is  a  Ficus^  with  folds  on  the  columella. 

I  have  Just  reoeired  from  the  Cretaceous  of  Georgia  an  allied  form, 

vithaiatleiied  oolumella  and  with  a  single  fold.    I  cannot  agree 

^llor  in  placing  it  in  the  Volutidss, 
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Megaptygma,  Con.,  founded  on  a  Miocene  species,  described  by 
me  under  the  name  of  Voluta  sinuosa^  differs  only  from  Volutifusus 
in  having  the  folds  unusually  heavy.  Together  with  Mr.  Conrad, 
I  have  compared  it  with  several  species  of  the  latter  genus,  and 
find  that  some  of  the  species,  especially  V,  mutdbilis^  Con.,  vary 
so  in  this  character,  that  we  have  agreed  that  the  distinction  is 
not  a  valid  one.  V,  muiabilis  varies  not  only  in  the  presence  and 
absence  of  folds,  but  also  in  their  direction  when  present,  and  in 
the  shape  of  the  anterior  half  of  the  shell.  Some  specimens  are 
perfectly  straight  in  advance,  while  others  are  as  twisted  as  the 
typical  form  of  F.  Jiinonia,  In  fact  I  am  by  no  means  convinced 
that  Volutifuaus  should  be  separated  from  Scaphella. 

Leioderma,  Con. 

L.  oanalii,  Con.  sp. 

Conui,  td,^  Con.,  J.  Acad.,  2  s.  v.  8,  p.  881,  pi.  85,  f.  23. 
Volutilithes  cretaceuy  Con.,  J.  Acad.,  2  s.  v.  8,  p.  888,  pi.  85,  f.  16. 

Common  at  Pataula  Creek,  Clay  Co.,  Ga.  A  long,  slender, 
fusiform  shell,  with  a  polished  surface,  high  spire,  with  the  upper 
whorls  faintly  ribbed  longitudinally.  The  outer  lip  is  slightly 
thickened  at  its  junction  with  the  body  whorls,  and  obliquely 
truncated  in  advance.  The  columella  bears  a  single  faint  very 
oblique  fold.  Its  surface,  although  polished,  shows  strong  lines 
of  growth.     Mr.  Conrad  agrees  with  me  in  the  above  synonymy. 

I  have  a  cast,  apparently  of  the  same  species,  from  Cross  wicks, 
New  Jersey. 

VoLUTODERMA,  Gabb. 
1  Y.  biplioata,  Qabb. 

VolutilitheH  hipUcata,  Gabb,  Journ.  Acad.,  2  s.  v.  4,  p.  300,  pi.  48,  f.  6. 
liostellileH  biplicatus,  Meek,  Cret.  Check  List,  No.  090. 

But  a  single  specimen  of  this  species  has  ever  been  found.  It 
shows  none  of  the  surface,  but  its  form  is  so  peculiar  that  it  can- 
not be  mistaken.  Its  two  folds  are  in  such  a  position  that  I  have 
little  hesitation  in  referring  it  to  this  genus. 

Y.  sp.  indet. 

Another  form  occurs  in  the  brown  marls  of  Vincenttown,  X.  J., 
of  which  two  internal  casts  have  been  found  by  Col.  T.  M.  Brj^an. 
In  size  and  general  shape  it  approaches  Volutomorpha  Conradi^ 
but  has  three  strong  transverse  folds  on  the  middle  of  the  colum- 
ella.    From  impressions  on  the  inner  face  of  the  cast  of  the  outer 
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whorl  its  surface  is  covered  by  small  longitudinal  ribs,  crossed  by 
nomerous  revolving  lines,  the  characteristic  sculpture  of  the  genus. 

VoLUTOMORPHA,  Gabb. 
▼.  Onrmii,  Oabb. 

Vol9itiUths9y  id.,  Gabb,  Joam.  Acad.,  3  8.  v.  4,  p.  800,  pi.  48,  f.  10. 
Jio$UUUe;  id..  Meek,  Cretaceous  Check  List,  No.  691. 

The  typical  species  of  the  genus.  A  common  fossil  in  New 
Jersey.  1  have  not  seen  it  yet  from  other  parts  of  our  Cretaceous 
deposits.  It  is  a  long,  slender,  fusiform  shell,  a  little  variable  in 
sha|>e,  but  always  slightly  subangulated  on  the  upper  part  of  the 
whorl ;  the  middle  is  gently  convex,  with  the  sides  converging  in 
ailvance.  The  canal  is  straight,  and  the  columella  bears  one  large 
oblique  fold.  Sometimes  one  or  two  smaller  secondary  folds 
occur.  The  surface  is  marked  by  numerous  longitudinal  ribs 
cross^  by  more  closely  placed  revolving  ribs.  Impressions  of 
this  surface  in  the  matrix,  and  on  the  inner  face  of  the  cast  of  the 
body  whorl  are  not  rare,  but  I  had  never  seen  even  a  piece  of  shell 
preserve<l  until  a  few  days  ago,  when  Col.  Bryan  brought  me  a 
body  volution  with  a  third  of  its  surface  covered  with  well-pre- 
served shell. 

T.  Abbotti,  Gnbb. 

Volutilithes  id.,  G.,  Proc.  Acad.  Nat.  8ci.  1800,  p.  94,  pi.  2,  f  7. 

The  surface  of  this  shell  is  as  yet  unknown.  The  columella, 
besides  the  large  t3'pical  fold,  carries  also  three  smaller  and  more 
transverse  ones  above. 

T.  itSbrdi,  Gabb. 

Y"bumthe^  id,,  Gabb,  Journ.  Acad.,  3  s.,  v.  4,  p.  800,  pi.  48,  f.  8. 

A  strongly  cancellated  species,  approaching  the  preceding  in 
form. 

T.  belU.  Qftbb. 

VnlitWithen  id.,  Gabb,  Journ.  Acad.,  2  s.,  v.  4,  p.  800,  pi.  48,  f.  7. 
R>*t€Uit^  id..  Meek,  Clieck  List  Cret.  No.  689. 

A  remarkably  83'mraetrical  fusiform  shell,  not  very  rare  in  New 
Jersey.     Its  surface  is  unknown. 

T.  Kaaei,  Oabb, 

Valuta  id,,  Gabb,  Proc.  Acad.  1861,  p.  322. 

V.  Bveronata,  Oabb. 

Voluiii  id.,  G.,  loc.  cit.  p.  322. 
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ROSTELLITES,  Con. 

B.  natntnt,  Gabb,  sp.,  Meek,  Check  List,  No.  092. 

Volutilithes  td.,  G.,  Journ.  Acad.,  2  8.,  v.  4,  p.  300,  pi.  48,  f.  9. 

This  shell  has  normally  three  folds  on  the  columella,  but  I  have 
seen  specimens  with  five  or  six.  It  is  the  most  slender  of  all  the 
Volutidm  of  New  Jersey,  and  can  be  distinguished,  even  in 
casts,  by  the  entire  absence  of  longitudinal  ribs  or  plications. 
Prof.  Geo.  Cook,  State  Geologist  of  New  Jersey,  who  has  loaned 
me  all  the  desirable  specimens  of  the  survey  collection,  has  at  last 
obtained  this  shell,  showing  the  surface.  Unlike  most  of  the  marl 
fossils,  these  specimens,  of  which  there  are  several,  are  fossilized, 
so  that,  while  all  shell  structure  is  destroyed,  being  replaced  by 
marl,  the  surface  characters  are  perfectly  preserved.  The  species 
is  characterized  by  about  17  or  18  elevated,  thin,  revolving  ribs, 
those  in  advance  placed  very  obliquely ;  the  interspaces  are  three 
or  four  times  as  wide  as  the  ribs.  All  the  specimens  are  more  or 
less  distorted,  but  enough  remains  to  show  that  the  outer  lip  was 
broadly  expanded,  and,  perhaps,  even  very  slightly  everted  in 
advance. 

From  Pataula  Creek,  Clay  Co.,  Georgia,  Dr.  Little  has  sent  me 
some  imperfect  internal  casts  which  seem  to  belong  to  this  species, 
but  which  are  un usually'  large.  Better  material  may  prove  them 
to  belong  to  a  distinct  species. 

Ptyciiosyca,  N.  gen. 

Shell  like  Ficus  in  shape;  surface  smooth  (or  sculptured?); 
inner  lip  bearing  one  very  oblique  fold  on  the  anterior  part  of  the 
columella. 

Tiiis  shell  fills  in  a  gap  in  the  series  of  genera,  and  connects 
Stoliczka^s  genus  Ficulopsis  with  the  true  Ficus.  Ficulopais  has 
tiic  same  general  style  of  sculpture  as  Ficus^  but  bears  several 
plaits  on  the  columella,  so  like  some  of  the  Volutes  that  Dr. 
Stoliczka  united  it  with  them  in  the  same  family.  The  present 
g(Mius  has  a  fold,  but  it  is  small  and  very  oblique.  The  posterior 
notch,  which  the  author  mentions  as  doubtfully  a  generic  character 
in  his  species,  seems,  from  a  study  of  ours,  to  be  so.  In  Ficus^ 
the  outer  lip  shows  a  very  slight  trace  of  it;  in  our  genus  it  is 
more  marked,  while  in  the  Indian  fossil  it  develops  into  a  regular 
Pleurotomoid  sinus. 
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F.  iatrBftlftv  n.  a.,  pi.  17,  f.  t,  3,  4. 

Shell  small,  regularly  convex ;  spire  small ;  number  of  whorls 
unknown  (apex  destroyed  on  the  only  specimen) ;  suture  nearly 
obsolete;  surface  without  other  marks  than  faint  lines  of  growth; 
body  whorl  convex  above,  tapering  in  advance,  slightly  constricted 
bj  a  broad,  shallow,  revolving  groove  in  advance ;  canal  short, 
notched  in  advance ;  outer  lip  very  slightly  notched  posteriorly, 
immediately  adjoining  the  suture ;  inner  lip  thinly  encrusted  and 
bearing  one  very  oblique  fold. 

Length  about  1.5 ;  width  about  .75.  The  specimen  is  com- 
pressed, so  that,  with  the  loss  of  the  tip  of  the  canal,  the  measure- 
ments can  be  only  approximate.  The  lines  of  growth,  which  are 
distinct,  enabled  me  to  ascertain  the  details  of  the  anterior  end. 

A  single  specimen  from  the  Ripley  group,  Pataula  Creek, 
Georgia;  Dr.  Little. 

Otrodes,  Con. 

9.  tkjniaii,  Morton  (sp.). 

yatica  id.,  Morton,  Syn.  Cret.  p.  49,  pi.  18,  f.  13. 
6yrod€»  id,,  Oabb,  Syn.  Moll.  Cret.  p.  59. 

Described  originally  from  Prairie  Bluff,  Ala.  We  did  not  know 
the  surface  of  this  shell,  until  now  I  have  received  from  Dr.  Little 
specimens  from  the  Ripley  group,  from  Pataula  Creek,  Georgia. 
The  surface  is  perfectly  plain,  slightly  flattened  adjoining  the 
sature,  and  with  the  umbilical  margin  rounded.  It  is  marked 
only  by  lines  of  growth,  and  has  none  of  the  crenation  of  the 
opper  e<lge,  characteristic  of  Conrad's  species  G.  crenata.  It  also 
occnrs,  though  rare,  in  New  Jersey. 

0.  yetrofs,  MortoD,  (sp.). 

Niitira  f*(/.,  Morton,  Syn  Cret.  p.  48,  pi.  19,  f.  6. 
Gjfrod€$  id.,  Conrad,  Joum.  Acad.,  3  8.,  v.  4,  p.  289. 
0.  altMta,  Con.,  loc.  cit.  p.  289,  pi.  46,  f.  45. 

Originally  described  from  internal  casts  from  Prairie  Bluff,  Ala. 
Mr.  Conrad's  species,  from  the  Ripley  group  of  Mississippi,  was 
described  from  shells  retaining  their  surface.  They  are  identical, 
tnd  we  have  the  same  species  from  Glassboro,  N.  J.,  from  Colonel 
Brjtn,  and  from  Mullica  Hill,  whence  it  was  brought  by  Mr. 
John  Ford. 
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Amauropsis,  Morch. 

A.  palndinflBformis,  H.  nnd  M.  (sp.)- 

Naiiea  id.^  H.  and  M.,  Mem.  Am.  Acad.,  Boston,  y.  5,  p.  889,  pi.  8, 

f.  8. 
A.  id.,  M.  and  H.,  Proc.  Phil.  Acad.  1800,  185. 

In  the  Academy's  museum  are  half  a  dozen  specimens  of  this 
species,  brought  by  Mr.  Conrad  from  Haddonfield,  N.  J. 

LuNATiA,  Lam. 
L.  reotilabrnm,  Con. 

Tliere  is  yet  some  confusion  about  this  species.  Mr.  Conrad 
described  it  as  a  Natica  in  the  Journal  Phil.  Acad.  2  ser.  vol.  4, 
p.  344,  pi.  35,  f.  28.  In  my  sj'nopsis  of  Cretaceous  Mollusca,  I 
placed  it  as  a  synonym  of  Hall  and  Meek's  concuina.  In  Hayden's 
report,  Mr.  Meek  refers  it  to  H.  and  M.'s  ohliquata^  and  separates 
concinna  and  obliquata  on  the  ground  that  the  latter  has  an  oper- 
cular groove,  wanting  in  the  former.  This  hardly  seems  to  me  to 
be  a  valid  specific  difference,  and  I  believe  the  synonymy  should 
stand  as  follows : — 

L.  obliqnata,  H.  and  M.  (sp.)f  Meek,  Cret.  Cheok  List,  No.  072. 

Natica,  id.,  H.  and  M.j  Mem.  Best.  Acad.,  v.  5,  p.  889,  pi.  8,  f.  1. 

N.  concinna,  II.  and  M.,  loc.  cit.,  p.  389,  pT.  3,  f.  2. 

N.  moreauensis,  M.  and  II.,  Proc.  Acad.,  1856,  pp.  64,  282. 

Lunatia  concinna,  Meek,  Ilayden^s  Rep.,  p.  314. 

JV.  rectilahruin.  Con.,  J.  Acad.,  2  s.  v.  4,  p.  344,  pi.  35,  f.  28. 

N.  actUispira,  Shum.,  Trans.  St.  Louis  Acad.,  1860,  p.  597. 

It  is  common  everywhere  in  the  Ripley  Group,  and  Dr.  Little 
now  sends  it  from  Pataula  Creek.  The  altitude  of  the  spire,  and 
the  obliquity  of  the  body  whorl  differ  considerably  in  the  eastern 
shell,  as  is  frequently  the  case  with  Naticas^  and,  consequent!}^,  if 
there  is  no  difference  except  the  presence  or  absence  of  a  groove, 
and  a  slight  one  at  that,  made  by  the  operculum  on  the  pillar  lip, 
the  difference  is  too  slight  to  divide  them.  N,  aculispira  of  Shu- 
mard,  of  which  I  compared  a  specimen,  some  years  ago,  with  the 
Atlantic  form,  also  comes  into  this  synonymy. 

SoALA  (Klein),  Humph.  1797. 
.  Scalaria^  Lam.,  1801. 

.  nbnUte,  whorls  numerous,  increasing  gra- 
'Vring  ftfaraptly  to  the  sature ;  surface 
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marked  by  numerous,  small,  very  thin  plates,  and  crossed  by  well 
marked  though  small  revolving  lines,  base  bordered  by  an  angular 
carina.  From  the  white  limestone  of  New  Jersey,  a  single  speci- 
men given  me  by  Prof.  W.  II.  B.  Thomas.  Its  nearest  ally,  S.  (O.) 
Si//imani,  Morton,  from  Prairie  Bluff,  Alo.,  is  a  somewhat  larger 
shell,  with  a  wider  apical  angle,  the  varices,  instead  of  being 
numerous  thin  plates,  are  fewer  and  thickened,  and  the  revolving 
sculpture  is  much  finer.  From  S.  annulata^  Morton,  found  with  it 
in  New  Jersey,  it  can  be  at  once  distinguished  by  its  much  nar- 
rower apical  angle,  very  much  smaller  size,  and  in  the  ornaments. 
In  that  s|)ecies,  in  the  adult  stage,  the  ribs  become  rounded  on 
their  edges ;  in  the  young  shells  they  are  squamose,  though  not  so 
numerous,  and  the  revolving  sculpture  is  fine  and  closely  placed. 
From  the  follt)wing  species  it  can  be  known  b}'  the  plates  l)eing 
smaller  and  thinner,  by  the  revolving  sculpture,  which  in  this  is 
marked,  while  in  that  it  is  either  very  fine  or  wanting.  Further, 
in  this  species,  the  carina  at  the  base  of  tlic  whorls  is  merely  a 
strongly  marked  angle,  over  which  the  longitudinal  markings  cross 
without  change ;  the  plates  very  regularly  decreasing  in  promi- 
nence from  the  sides  to  the  base  of  the  wliorls,  and  reaching  the 
lip  as  mere  threads.  In  that  species  the  carina  is  a  strong  rib, 
ind  the  longitudinal  plates  continue  well  elevated  and  thick  to 
the  end.  I  have  not  described  the  mouth,  because  in  the  only 
specimen  it  is  in  great  part  broken  away.  From  a  trace  in  the 
umbilical  region,  it  seems  to  have  been  bordered  by  the  usual* 
thickened  lip. 

t.  (Oi)  ejeloftoma,  n.  s. 

Shell  smaller  and  slightly  more  slender  than  the  preceding; 
vboris  seven,  cross  sections  circular;  surface  marked  by  numerous 
prominent  recurved  ribs,  one  of  which  on  each  whorl  is  thickened, 
ihowing  a  periodical  arrest  in  growth  ;  between  these  ribs  is  very 
■inate  revolving  sculpture,  a  little  more  distinct  on  the  earlier 
wlioiis.  Apertare  circular,  bordered  by  a  very  thick  expanded 
ISa^'j  bsae  of  body  whorl  bordered  by  a  strong  rib. 

Length  ^5  inch,  width  .25  inch. 

In  the  large  varices  this  is  not  unlike  S.  Sillimani^  but  it  is 
ditUngaiahed  by  its  smaller  size,  narrower  whorls,  less  thickened 
kngftoduud  ribs,  and  by  the  base.  In  that  species  the  base  is 
latter,  the  revolving  carina  is  less  evident,  and  each  rib,  on 
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the  angle  is  reflexed  back  into  a  little  lip  or  notch ;  these  ribs 
also  become  much  less  distinct  on  the  base. 

B.  (0.)  annnlata,  Morton. 

Scalaria^  id.j  Morton,  Synopsis,  p.  47,  pi.  8,  f.  10. 

A  character  exists  in  this  shell  which  has  never  been  mentioned. 
It  has  a  broad  open  umbilicus,  bordered  by  an  angle,  as  well 
marked  as  that  of  Architevtonica^  though,  of  course,  not  so  large. 

I  have  yet  another  species  from  Georgetown,  Georgia,  from  Dr. 
Little,  nearest  to  S.  annulata  in  the  character  of  its  ribs,  but  ap- 
parently more  like  S.  Sillimani^  in  the  shaj^e  of  the  shell.  It 
consists  of  only  one  whorl  and  a  part  of  another  imbedded  in  a 
hard  rock  and  too  imperfect  for  description. 

PUGNELLUS,  Con. 

Dr.  Little  has  sent  me  from  the  Ripley  marl  of  Pataula  Creek, 
Clay  Co.,  Georgia,  specimens  of  Conrad's  original  Slrombus 
densattia^  Joum.  Acad.,  2  ser.  vol.  3,  p.  330,  pi.  34,  f.  6,  which  have 
enabled  me  to  discover  that  it  is  a  very  different  shell  from  that 
which  the  same  author  called  Pugnellua  densatus^  in  the  4th  volume 
of  the  same  work,  p.  284,  pi.  46,  fig.  31.  It  is  more  than  twice  as 
large  as  adults  of  the  latter  species,  the  canal  is  straight,  and  the 
outer  lip  is  not  so  thickened.  Tlie  first  species,  that  from  the  3d 
volume,  must  retain  the  specific  name,  and  that  in  the  4th  volume 
must  be  renamed.  I,  therefore,  name  it  P,  typicus^  since  that 
species  was  the  one  for  which  tlie  genus  was  first  founded.  More 
perfect  material  than  1  yet  possess  may  even  prove  that  P.  den- 
satus  may  belong  to  my  subgenus  Gymnartis. 

Anciiura,  Con. 

A.  arenarnm,  Morton,  sp. 

Bostellaria,  id.^  Morton,  Syn.  Cret.,  p.  48,  pi.  5,  f.  8. 

R.  arcuarimny  d'Orb.,  Prod.  Pal.,  v.  2,  p.  227. 

Ghemtiitzia  distans^  Con.,  Journ.  Acad.,  2  s.  v.  8,  p.  333,  pi.  85,  f.  30. 

Witli  the  preceding,  from  Dr.  Little. 

A.  Texana,  Hoem.,  sp. 

ScalariUy  id.,  Roem.,  Krcid  von  Texas,  p.  39,  pi.  4,  f  11  a-b, 
Chemnitziay  id..  Meek,  Check  List,  No.  658. 

**    Gabb,  Pal.  Cal.,  vol.  2,  p.  261. 
AporrhaiSy  id.y  Stoliczka,  Pal.  India,  vol.  2,  p.  281. 

Stoliczka  says  he  examined,  in  the  museum  in  Bonn,  the  original 
of  Scalaria  Texana^  "and  found  that  it  was  based  upon  an  imper- 
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<5ect  specimen  of  an  Aporrhaisy  On  re-examining  my  own  speci- 
men of  the  species  I  see  nothing  incompatible  with  its  belonging 
to  the  genas  Anchura^  a  view  which  is  sustained  by  Roemer's 
figure,  and  doubtless  Dr.  Stoliczka  found  some  remains  of  the 
expanded  lip,  or  of  the  terminal  ascending  suture  line.  He  did 
Dot  understand  the  genus  Anchura,  restricting  it  to  those  species 
in  which  the  outer  lip  bears  two  points,  one  posterior,  the  other 
running  parallel  with  the  canal.  As  I  have  shown  elsewhei*e  the 
genns  cannot  be  so  restricted,  and  there  are  not  even  valid  grounds 
for  retaining  Meek's  Drepanochilus  as  a  subgeneric  division. 
Stoliczka  called  two  species  of  Anchura  by  the  name  of  Aporrhais^ 
and,  therefore,  I  am  satisfied  that  he  meant  this  same  group.  The 
long,  slender  spire  of  the  species  in  question  is  very  like  many 
species  of  Anchura^  but  is  wholly  incompatible  with  Aporrhais, 

Aporrhais,  Dillw. 
1A.  Uearinata,  n.  i . 

Shell  small,  spire  elevated,  number  of  volutions  unknown;  upper 
whorls  bearing  an  angle  in  the  middle,  from  which  the  surface 
slopes  inward  to  the  suture;  below  this  angle  it  slopes  very  slightly 
outwards  to  the  sutures  below;  body  whorl  bearing  two  angles 
on  the  middle,  the  upper  slightly  the  largest;  outer  lip  unknown, 
inner  lip  lightly  encrusted,  expanded,  and  slightly  reflected,  pro- 
ducing a  groove  which  runs  from  the  posterior  angle  of  the  aper- 
ture, parallel  with  the  mouth,  down  to  the  canal. 

Width  of  body  whorl,  less  the  expanded  lip,  about  0.5  inch. 
This  species  is  descril>ed  from  two  fragments  from  Pataula  Creek, 
Georgia,  sent  me  by  Dr.  Little.  They  are  so  mutilated  that  I  do 
not  know  the  outer  lip,  the  canal,  nor  the  upper  whorls  of  the 
spire.  In  fact,  nothing  remains  except  the  body  volution  and  the 
one  adjoining  it.  Both  show  the  very  remarkable  character  of  the 
inner  lip,  so  that  I  am  convinced  it  is  not  an  accidental  result  of 
crushing.  The  form  of  the  body  whorl  is  very  similar  to  the  little 
shell  described  by  Mr.  Meek,  from  the  Yellowstone  region,  under 
the  name  of  Aporrhais  hiangulata.  It  has  the  same  two  carinse, 
and,  like  that  shell,  is  smooth,  unlike  it,  not  showing,  under  a 
magnifying  glass,  any  trace  of  sculpture.  The  most  marked  dif- 
ferenoe  exists  in  size,  our  species  being  larger  than  Meek's  magni- 
fied figure  (Hayden's  Report,  pi.  19,  fig.  6  6).  Another  difference 
ocmin  in  the  spire.    In  that  all  of  the  upper  whorls  are  rounded. 
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in  this  the  upper  ciiriiia  of  the  body  whorl  is  continued  on  the  mid- 
dle of  tlie  upper  whorls,  the  suture  following  the  lower  carina.  The 
l)eculiar  chtiractcr  of  the  inner  lip  is  not  mentioned  in  Mr.  Meek's 
description,  as  it  certainl}'  would  had  it  been  present.  As  to  the 
generic  relations  of  the  present  species,  it  may  belong  to  Apor- 
rhaiHj  and  I  have  so  referred  it  on  account  of  its  close  Bi)ccific 
relation  to  the  Northwestern  si)ecies,  or  it  may  prove  to  be  an 
Anrhura.  In  this  group  the  generic  determination  cannot  Iw 
certain  until  we  have  all  of  the  jjarts  of  the  perfect  adult  shell, 
the  classification  resting  almost  entirely  on  the  manner  in  whieb 
the  adult  forms  its  mouth. 

TuuBiNOPSis,  Con. 

This  genus  seems  to  be  not  remote  from  Trichofropin^  resem- 
bling the  subgenus  Iphin(v  in  form,  but  dilfering  in  having  a  thick 
shell,  and  in  bearing  a  rather  obscure  fold  on  the  inner  lip  close 
to  the  anterior  end.  This  fold  is  not  visible  externally,  but  can 
be  seen  if  the  outer  lip  is  broken  awaj-  or  on  casts. 

T.  Hilgardi,  Con.,  Journ.  Aead.,  2d  ger.,  vol.  4,  p.  259,  pi.  46,  fig.  29. 
Ct(ncelf.(in\  id.,  Gabb,  Syn.  Crct.  Moll.,  p.  43. 
T.  tleprfiHffHH,  Gabl),  Proc.  Acad.,  18G1,  p.  :}21. 

Found  in  New  Jersey,  Delaware,  Alabama,  and  Mississippi. 
My  name  given  to  cnsts  from  New  Jersej'  must  stand  as  a  synonym. 

Gyrotropis.     New  genus. 

Shell  thin,  resembling  Trirhotropi»  in  form,  spire  elevated; 
umbilicus  open  like  in  Iphince  and  Turhinopi^U;  surface  biangu- 
lated  like  in  the  typical  form  of  Trivhotropis^  but  covered  also 
with  numerous  verv  thin  foliated  varices  like  Murex. 

A  peculiar  genus,  combining  a  series  of  characters  which  ally 
it  closely  to  IVicholropitt^  but  markedly  ditferent  in  the))reseuce  of 
thin  plates  covering  the  surface,  and  expanded  to  an  unusual 
degree. 

ft.  Hiumoini,  n.  a.,  pi.  17,  fig.  6. 

Shell  moderate  in  size,  turbinate;   spire  about  as  Uigb  as  the 

*     vih  of  the  mouth,  whorls  eight,  apex  acute,  body  whorl  bicari- 

'*'*ui  high  and  very  thin ;  outline  sinuous  in  front  to 

"a,  concave  between  the  cariuee  and  above  the 

b;  apper  carina  carried  on  the  middle  of 


l$7ft.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  301 

all  the  upper  whorls  to  the  apex;  suture  channelled,  the  channel 
formed  by  the  up|>er  surface  of  the  lower  carina,  the  succeeding 
whorl  being  soldered  to  tlie  outer  edge  of  the  plate-like  ridge; 
umbilicus  open,  narrow,  deep,  bordered  by  the  sharp,  acute  angle 
of  the  base  of  the  volution;  surface  ornamented  by  numerous 
very  thin,  squamose,  murex-like  varices,  most  marked  on  the  an- 
terior part  of  the  shell,  these  are  all  crossed  by  closely  placed 
revolving  lines,  somewhat  alternated  in  size.  Aperture  broad, 
outer  lip  thin,  inner  lip  rather  heavily  encrusted. 

Length,  l.I  inch;  width,  0.9  inch. 

From  Snow  Hill,  Xorth  Carolina,  from  the  Riple}'  marl.  Col- 
lection of  the  Academy. 

TuRRiTELLA,  Lam. 

T.  §aeriB?id«t,  MortoD,  Synopsii,  p.  47,  pi.  3,  fig.  7. 
Pataula  Creek,  Georgia,  Dr.  Little. 

Laxispira.    New  genus. 

Shell  spiral,  dextral,  whorls  with  a  circular  cross  section,  few 
in  number,  and  so  rapidly  descending  as  to  form  an  open  spiral; 
ai)erture  simple,  lips  thin. 

A  curious  genus,  the  relations  of  which  are  not  clear  to  me.  1 
propose  it  to  receive  some  shells  which  have  been  long  known  as 
intenial  casts  in  the  marls  of  Xew  Jersey,  but  of  which  the  sur- 
fiicc  was  unknown  until  quite  recently.  In  general  form  they 
night  be  compared  to  a  partially  uncoiled  Tarritella,  From  that 
genus  they  differ,  however,  in  the  whorls  not  being  in  contact,  and 
ftom  Vermetiu  and  the  allied  genera  in  being  regular  spirals,  but 
not  having  the  apex  either  turritelloid  or  attached.  Another 
analogy,  though  perhaps  only  one  of  external  resemblance,  might 
be  adduced  in  such  sheila  as  Euomphaliis  circinalitf^  Goldf.,  or  in 
of  the  Delphinulas. 

B.  •.,  pi.  17,  f.  6,  7. 

Shdl  with  a  circular  cross  section,  whorls  al)out  as  far  apart  as 
tte  dianeter  of  the  whorla,  three  or  four  in  number;  surface 
Mikad  by  numerous  amall,  closely  placed  revolving  ribs. 

TUa  deaeriptlon  is  flrom  a  small  S|)ecimen  from  the  Hipley  marl 
IkMi  Baddonfleld,  N.  J^  presented  to  the  Academy  by  Mr.  Con- 
fil.    OmU  over  two  inches  long  and  about  half  an  inch  in  diam- 
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eter  of  aperture  are  common  in  the  glauconite  marl,  and  appa- 
rently belong  to  the  same  species. 

BivoNiA,  Gray. 
IB.  oretaoea,  n  s. 

Shell  tubular,  irregularly  coiled  in  the  young  stage;  curved, 
straight,  or  irregular  as  it  grows  older;  surface  irregularly  wrin- 
kled by  lines  "of  growth;  aperture  circular,  substance  thick. 

Average  diameter  of  shell  .25  inch  to  .3  inch. 

I  propose  this  name  for  a  shell  consisting  of  a  contorted  tube 
common  in  the  Ripley  marls,  and  which  shows  so  few  characters 
that  it  is  hard  to  describe  it.  I  have  never  seen  any  signs  of  at- 
tachment, and  no  two  specimens  are  of  the  same  shape.  Dr. 
Little  has  sent  me  a  good  series  from  Pataula  Creek,  Georgia. 

Endoptygma.    New  genus. 

E.  ambilioata,  Tonmey  (sp.),  pi-  17,  f.  8,  9. 

Phorus  umbilicatus,  Toumey,  Proc.  Acad.,  1855,  p.  169. 

This  shell  was  described  by  Tuomey  from  internal  casts  well 
known  in  the  Cretaceous  of  Mississippi  and  Alabama.  It  differs 
from  the  typical  Phorus^  Montf.  (Xenophora^  Fisch.)  in  having  a 
strong  revolving  plate  inside,  nearly  midway  between  the  umbili- 
cal and  outer  margin  on  the  base,  leaving  a  groove  on  the  cast. 
The  irregularly  pitted  upper  surface  shows  that  the  shell  agglu- 
tinated foreign  bodies  to  its  surface  in  the  same  manner  as  in  the 
genus  from  which  I  proi)ose  to  separate  it.  Figure  8  shows  the 
position  of  the  internal  plate,  as  represented  by  a  groove  on  the 
cast;  figure  9,  a  side  view  of  a  smaller  specimen. 

Atapurus,  Gabb. 

Palaeontology  of  California,  vol.  2,  p.  171. 

Additional  material  has  enabled  me  to  become  better  acquainted 
with  this  genus,  and  obliges  me  to  modify  a  little  the  generic 
description.  The  inner  lip  is  rounded  above,  on  the  body  whorl, 
and  merges  insensibly  into  the  adjoining  surface,  covering  up  the 
umbilicus;  but,  instead  of  being  round  all  of  the  way  down,  as 
described,  it  ends  abruptly  just  at,  or  a  very  little  in  advance  of, 
the  umbilicus,  in  a  little  tubercle,  on  the  outer  or  front  face  of  the 
pillar,  below  which  the  lip  is  slightly  grooved.     The  position  I 
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Assigned  it,  associated  with  Oxy stele  and  Photinula^  is  correct,  it 
differing  from  the  former  in  having  the  tubercle  and  the  anterior 
groove,  instead  of  being  flattened ;  and  in  wanting  the  angular 
termination  of  the  latter. 

The  figure  of  A,  crassus  is  incorrect,  in  that  it  makes  the  pillar 
lip  round  all  of  the  way  down. 

A.  •mpMtiil,  Oabb. 

LiUorina^  id.,  G.,  Pal.  Cal.,  v.  1,  p.  181,  pi.  20,  f.  89. 

This  is  a  member  of  the  genus,  but  the  figure  and  description 
are  incorrect  in  the  one  character  of  the  inner  lip.  Better  speci- 
mens than  the  original  (which,  like  that  of  A.  crassus^  were 
slightly  weathered)  show  that  the  groove  should  only  have  been 
represented  as  extending  half  way  up  the  inner  lip,  the  upper  half 
being  regularly  rounded  and  terminating  in  the  tubercle  mentioned. 
The  anterior  end  of  the  mouth  also  is  rounder  than  the  figure. 

In  addition  to  the  above,  I  have  another  species  from  the  creta- 
ceous of  North  Carolina.  This  shell,  from  the  character  of  its 
fossUization  gives  us  another  character,  the  pearly  structure ;  an 
additional  proof  of  its  family  affinities,  and  one  which  was  not 
attainable  in  its  Californian  congeners. 

AKtrri,  n.  f.    PL  17,  f.  10. 

Shell  small,  turbinate ;  spire  slightly  elevated,  whorls  five,  con- 
vex above  and  below,  and  obscurely  angulated  in  the  middle; 
suture  well  marked,  following  the  angle  in  all  the  upi)er  whorls, 
but  in  the  adult  shell,  for  the  last  fourth  of  a  volution,  descending 
at  a  slightly  increased  angle.  Entire  surface  covered  by  small 
closely  placed  revolving  ribs  with  acute  interspaces.  Aperture 
circular,  outer  lip  retreating  very  obliquely  from  the  suture  and 
then  regularly  curving  downwards  on  the  middle  of  the  upper  half 
of  the  whorl ;  edge  acute.  Inner  lip  covering  all  of  the  minute 
umbilicus  and  then  truncated  abruptly,  a  little  in  advance,  as 
described  above. 

Height  0.15  inch;  diameter  0.21  inch. 

A  beautiful  little  shell,  closely  allied  to  A.  compactuti^  but  dif- 
fering in  being  less  elevated,  in  the  subangulated  whorls,  in  the 
wore  rapidly  descending  suture,  near  the  mouth,  and  in  the  sculp- 
ture. In  compaclus  the  sculpture  is  a  series  of  rather  strong, 
though  small  revolving  ribs.  In  A.  Kerri  the  ribs  are  so  close 
together,  and  the  interspaces  so  small  that  in  one  case  they  be- 
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came  nearl}'  obsolete.  In  another,  however,  they  are  stronger, 
approaching  the  Calitbrnian  shell.  A.  crassus  differs  from  this 
species  in  the  entire  absence  of  revolving  sculpture  and  of  angu- 
lation, and  in  its  more  sloping  top. 

TuRNUs,  Gabb. 

Subgenus  Xylophagella^  Meek. 

T.  (X.)  oontortns,  Gabb. 

Teredo  contorta^  G.,  Proc.  Acad.,  1861,  p.  823. 

A  study  of  the  valve  of  this  species  shows  it  to  be  an  allied 
species  to  T.  {X,)  elegantula^  but  more  oblique,  and  differing  in 
sculpture. 

Martesia,  Leach. 
M.  oretaoea,  Gabb. 

Pholan,  id.,  Gabb,  J.  Acad.,  2  s.  v.  4,  p.  393,  pi.  68,  f.  18  (tube).     Id., 
G.  Proc.  Acad.,  1861,  p.  324  (shell). 

Rare  in  the  marls  of  New  Jersey.  The  tubes  are  occasionally 
found  perforating  wood,  but  replaced  by  pyrites.  I  have  before 
me  an  excellently  preserved  shell  with  both  valves  in  contact,  and 
which  shows  clearly  the  generic  characters. 

M.  olthara,  Mort.  sp. 

PhoUtn,  id.,  Morton.     Syn.  Crct.,  p.  68,  pi.  9,  f.  2. 

P.  jiectorom,  Con.,  J.  Acad.,  2  s.  v.  2,  p.  293,  pi.  24,  f.  9. 

Equally  rare  with  the  preceding.  I  have  never  seen  but  the  two 
respective  types. 

Leptosolen,  Con. 

L.  biplioata,  Con.,  J.  Conoh.,  v.  3,  p.  15. 

Siliqnnria,  id.,  Con.,  J.  Acad.,  2  s.  v.  8,  p.  324,  pi.  34,  f.  17. 

Not  rare  on  Pataula  Creek,  Clay  Co.,  Georgia,  Dr.  Little. 

LegUxMEn,  Con. 

L.  plannlatni,  Con.  (sp.). 

Solemya,  id.,  Con.,  J.  Acad.,  2  s.  v.  2,  p.  274,  pi.  24,  f.  11. 
Legumen,  id.,  Gahb,  Syn.  Cret.,  1861,  p.  133. 
L.  eUiptica,  Con.,  Journ.  Acad.,  2  s.  v.  3,  p.  325,  pi.  34,  f.  19. 
L.  appressa.  Con.,  loe.  cit.,  p.  325. 

A  fine  shell  growing  three  inches  long ;  several  specimens  from 
Pataula  Creek,  Georgia.  It  is  one  of  the  most  widely  diffused 
species  in  the  Ripley  marl.  On  comparing  the  various  types  of 
the  above  names,  I  find  that  the  names  have  been  given  to  dif- 


1876.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  305 

ferent  ages  of  the  same  shell.     The  lines  of  growth  at  the  same 
age  in  all  the  forms  have  the  same  direction. 

Periplomya,  Con. 

Leptomya^  Con.,  Nat.  Ad. 

Plicomya^  Stol. 
P.  tUiptiMU  Oabb. 

AnatincL^  id,,  Gabb,  Proc.  Acad.,  1861,  p.  824. 

I  place  this  shell  under  the  above  generic  name,  in  accordance 
with  the  opinion  of  Mr.  Conrad,  who  has  examined  seven  original 
specimens,  and  recognized  its  generic  relations.  It  is  an  extremely 
rare  shell. 

SoLYMA,  Con. 

Not  Solemya  (as  in  index). 

t.  liBMlatU,  Con.,  Joarn.  Conch.,  vol.  0,  p.  75,  pi.  3,  f.  9. 

Mr.  Conrad  has  identified  for  me,  under  the  above  name,  a  little 
shell  out  of  the  Georgia  collection  of  Dr.  Little,  from  Patanla 
Creek.  It  is  a  little  more  than  half  as  wide  as  long,  the  beak  is 
median,  the  two  ends  are  very  nearly  equal,  and  the  base  is  very 
slightly  convex.  Although  mine  is  a  left  valve,  I  am  unable  to 
describe  this  part  of  the  hinge,  since,  in  cleaning  away  the  marl, 
the  teeth  were  destroyed.  These  fossils  are  so  fragile  that,  until 
after  being  hardened  by  gum,  a  breath  will  almost  destroy  them. 
Mr.  Conrad,  who  cleaned  this  hinge,  saw  the  teeth  just  at  the 
moment  of  their  destruction. 

Pholadomya,  Sby. 

P.  Littlti,  n.  I. 

Shell  very  large,  gibbous,  beaks  large,  prominent,  nearly  in 
contact,  placed  about  a  third  of  the  length  from  the  anterior  end. 
Base  irregularly  convex,  most  prominent  a  little  behind  the  mid- 
dle, from  which  it  slopes  up  with  a  broad  gentle  curve  to  the 
anterior  end  ;  posterior  end  broader  than  the  anterior  and  gaping. 
Sarface  marked  by  about  a  dozen  large  acute  ribs,  with  broad 
concave  interspaces.  The  anterior  end  is  not  costatc,  or  very 
faintly  so;  the  first  well-marked  rib  descends  directly  from  the 
front  pwt  of  the  nmbone  directly  to  the  base,  curving  slightly 
ftHrwnid  at  its  lowor  end.  The  strongest  ribs  are  on  the  middle 
€i  tlM  ihdl,  ud  they  are  somewhat  more  widely  placed,  and 

oUiqiie  posteriorly. 
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Length  6  inches,  width  from  beak  to  base  4  inches,  diameter  of 
both  valves  3  inches. 

This  is  the  finest  species  of  the  genus  with  which  I  am  ac- 
quainted, and  I  dedicate  it  with  pleasure  to  Dr.  Little,  State 
Geologist  of  Georgia,  who  sent  me  three  well-preserved  specimens, 
one  retaining  the  greater  part  of  its  surface,  from  Pataula  Creek, 
Clay  County  It  can  be  at  once  recognized  by  its  few  large  ribs, 
increasing  rather  than  diminishing  in  size  posteriorly,  and  in 
being  less  oblique  than  P.  occidentalism  Morton,  the  only  other 
large  species  known  in  America.  It  is  twice  the  linear  size  of 
that  shell. 

Cymbophora,  Gabb. 

C.  lintea,  Con.  gp. 

Cardium  {Protocardia)  linteum^  Con.,  J.  Acad.,  2  8.,  v.  4,  p.  278,  pi. 

46,  f.  17. 
Veleda,  id.,  Con.,  Joum.  Conch.  1871,  p.  74. 
Veleda,  id.,  Con.,  Kerr's  Geol.  Rep.  N.  Car.,  p.  9,  pi.  1,  fig.  26. 

Dr.  Little  sent  me  a  good  suite  of  this  species,  and  on  uncover- 
ing the  hinge,  I  cannot  find  any  valid  difference  between  it  and 
my  typical  form,  on  which  to  base  a  generic  separation,  unless  it 
be  on  a  peculiar  cross  striation  of  the  lateral  teeth,  which  I  did 
not  observe  in  the  Californian  shells.  The  species  attains  a  large 
size.  One  specimen  measures:  length  4  inches,  width  3  inches, 
depth  of  single  valve  1  inch.  In  its  young  state  it  is  thin,  but 
becomes  quite  thick  as  it  grows  older.  I  have  ventured  to  asso- 
ciate these  large  specimens  with  Mr.  Conrad's  species,  althougli  in 
all  of  them  the  hinges  are  destroyed ;  but  I  can  find  no  good 
grounds  either  in  form  or  surface  markings  for  separating  them. 
My  smaller  specimens  on  which  I  identified  the  species  are  an 
inch  and  a  half  long. 

ScHizoDESMA,  Gray. 
!  8.  appressa,  n.  s. 

Shell  small,  subtriangular,  fiattened,  thin  ;  beaks  sub-central,  a 
little  in  advance  of  the  middle  ;  anterior  end  rounded  ;  posterior 
end  produced,  subtruncated,  cardinal  margins  sloping  rather 
rapidly  from  the  beaks ;  base  broadly  convex ;  a  distinct  umbonal 
ridge  runs  from  the  beaks  to  the  posterior  basal  angle ;  and  one 
less  marked  runs  nearly  parallel  with  the  2)osterior  cardinal  mar- 
gin to  the  upper  angle  of  the  truncated  posterior  end.  Surface 
marked  only  by  lines  of  growth.    The  hinge  agrees  better  with 
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the  above  genas  than  with  any  other  descrihed  ;  in  the  left  valve 
the  r-shaped  tooth  is  delicate,  tliongli  well  marked,  and  encroaches 
slightly  on  the  deep  ligament  pit ;  the  lateral  teeth  arc  very  small, 
short,  and  thin.  The  species  can  be  at  once  distinguished  from 
the  preceding  by  its  shape. 

Length  1.2  inch  ;  width  0.9  inch. 

A  rare  species,  from  Pataula  Creek,  Georgia ;  Dr.  Little. 

Tenea,  Con. 

T.  piBfvif,  Cod.  (fp.) 

Lurina^  id.,  Con.,  Joum.  Acad.,  2  ser.,  vol.  2,  p.  275,  pi.  24,  fig.  18. 
DiplodonUi  parilis,  Con.,  loe.  eU.^  vol.  4,  p.  278,  pi.  46,  f.  16  (not  8 

as  in  text). 
Jfjffia  gtbbo$a,  Qabb,    loe,  eit,  vol.  4,  p.  802,  pi.  48,  f.  17  (not  f.  18  as 

m  text). 
Ttma  parilU,  Con.,  Joum.  Conch.,  v.  6,  p.  73,  pi.  3,  f.  12,  td.,  Con., 

Kerr's  Geol.  Rep.  N.  Car.,  p.  8,  pi.  2,  f.  25. 

Mr.  Conrad  and  I  redescribed  this  species  simultaneously  in  the 
4tli  volume  of  the  Academy's  Journal,  both  of  us  overlooking  the 
ikct  that  it  had  been  previously  described  as  a  Lucina  and  with  a 
bad  illastration.  It  does  not  possess  the  angular  base  given  to 
it  in  vol.  2. 

Tellina,  Linn. 

Tellinella^  Gray. 
T.  (T.)  OMrgiana,  n.  8. 

Shell  moderately  large,  elongate;  beaks  central,  elevated,  ante- 
rior end  proiluced,  rounded  ;  base  very  slightly  convex  ;  posterior 
eod  subangulated  below,  arched  above  ;  a  strong  umbonal  ridge 
rans  from  the  beaks  to  the  angle.  Surface  destroyed  on  the  only 
specimen  I  have  seen. 

Length  2.6  inches  ;  width  1.25  inch. 

The  impression  of  the  hinge  is  preserved  in  the  matrix,  and  the 
shell  is  so  strongly  characterized  by  its  form  that  I  have  not  hesi- 
tated to  describe  it.  It  is  from  Pataula  Creek,  Georgia,  in  a  hard 
ealcareoas  marl. 

Gari,  Schum. 

fttD^ptlM,  B.  S. 

Sh^  moderately  large,  very  thin,  subelliptical  in  outline ; 
letfci  oentrml,  somewhat  elevated ;  anterior  end  prominent  above 
the  middle,  retreating  below  with  a  gentle  curve  (o  the  base ; 
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posterior  end  rounded,  broader  than  the  anterior ;  base  most  pro- 
minent a  little  in  advance  of  tlie  beaks.  Surface  marked  by 
irregular  lines  of  growth.  Ligaroental  grove  strongly  marked  ; 
hinge  consisting  of  two  teeth  in  the  right  valve  and  one  bifid 
tooth  in  the  left. 

Length  2.4  inches ;  width  1.5  inch. 

This  shell  resembles  in  size  and  general  shape  G.  texta,  Gabb, 
of  the  Californian  cretaceous,  but  is  not  so  narrowed  anteriorly ;  is 
less  obliquely  truncated  posteriorly,  and  the  beaks  are  more  ele- 
vated ;  it  also  differs  in  the  surface. 

From  the  Ripley  marl,  Pataula  Creek,  Georgia. 

PERONiEODERMA,  Poli. 
p.  Oeorgiana,  n.  s. 

Shell  small,  thin,  flattened  ;  elongate,  beaks  subcentral ;  in  one 
case  in  the  middle,  in  another  a  little  posterior;  cardinal  margins 
sloping  about  equally  towards  both  ends.  Anterior  end  promi- 
nentlj'  and  narrowly  rounded  ;  posterior  rounded,  subtruncate  ; 
base  broadly  and>  regularly  convex.  Surface  marked  by  fine, 
regular  concentric  lines.     Hinge  composed  of  minute  teeth. 

Length  L2  inch ;  width  0.8  inch. 

Intermediate  in  form  and  size  between  T.  Hoffmoni  and  T,  longa 
of  the  Californian  cretaceous  and  difforins:  from  both  in  havinjr  the 
posterior  cardinal  margin  convex,  instead  of  concave.  In  this 
character  and  in  the  rounded  base,  it  dillers  also  from  CEneplana^ 
Conrad,  of  the  N.  Carolina  Cretaceous.  Two  specimens  from 
Pataula  Creek,  Georgia;  Dr.  Little. 

Cyprimerta,  Con. 

C.  depressa,  Con.,  Kerr's  Rep.  Geol.  N.  C,  p.  9,  Palasontology. 

Vosiniit  deprcAAii^  Con.,  J.  Acad.,  2  s.,  v.  4,  p.  278,  pi.  40,  f.  0. 

SifuriHinohtria  cretacea^  Con.,  loc.  n't.,  p.  277,  pi  46,  f.  11. 

C.  Cretureims,  Con.,  J.  Conch.,  18G7,  p.  9. 

C.  crctace<(,  Con.,  J.  Conch.,   1809,  p.  98,  not  0.   cretacea  (Dosinia) 

Zittel,  Con.,  J.  Conch.,  1800,  p.  102. 
Doxihitt  Jlfiddonfieldensis,  Lea,  Proc.  Acad.  1801,  p.  149. 

Georgia  specimens,  from  Doctor  Little,  differ  onl}-  from  those 
from  Alabama  in  being  nearly  twice  the  size. 

C.  torta,  n.  s. 

Shell  lari^e,  discoidal,  ine(iui valve,  the  right  valve  more  convex 
than  the  left;  beaks  in  advance  of  the  middle;  anterior  end  and 
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base  regularly  rounded ;  posterior  narrowed,  truncated  and 
ttrongl}*  deflected  to  the  left  side,  more  so  below  tlian  above. 
Surface  unknown. 

An  internal  cast  from  Georgetown,  Qa.,  from  Dr.  Little,  measur- 
ing :  length  3.0  inches,  width  2.5  inches,  internal  diameter  of  valves 
1.0  inch. 

From  (7.  densata^  Con.,  the  present  species  can  be  at  once  dis- 
tinguished b}'  its  being  shorter  and  in  having  the  posterior  cardi- 
nal margin  nearly  straight.  From  (7.  excavata^  Morton  (sp.),  by 
being  more  quadrate  and  longer.  From  C.  Texana^  Roem.  (sp.), 
in  being  narrower  and  more  produced  behind.  I  have  casts  from 
Texas  of  another  species  approaching  this,  certainly  a  different 
species,  but  too  close  to  describe  without  more  mateiial  than  mere 
internal  casts. 

Cardium,  Linn. 
Subgenus  Pachycardium^  Con. 

Stoliczka  does  not  approve  of  Conrad's  genus  P  achy  cardium^ 
aud  is  inclined  to  associate  it  with  Pseudocardia.  The  t^'pe  P. 
SpUlmani^  if  it  does  not  stand  as  a  separate  genus,  should  rather 
be  place<l  with  Latincardium  than  with  Protocardia,  since  it  has 
DO  ribs  on  the  posterior  face  and  only  half  a  dozen  obsolete  radiat- 
ing lines  on  the  umbonal  angle.  It  is  clearly  not  a  Lsevi cardium^ 
from  which  it  is  separated  by  its  ver^'  thick  shell  structure,  its 
eloDgate  form,  and  by  the  irregular  transverse  corrugations  follow- 
ing the  lines  of  growth.  Most  if  not  all  of  the  Lsevicardia  are 
thin,  delicate  shells  with  polished  surfaces.  Whether  the  East 
Indian  bii<ec(um  belongs  to  this  genus  or  not,  (7.  Spillmam  should, 
in  my  opinion,  be  taken  as  the  type  of  a  separate  genus,  or  sub- 
genus. 

Casts  are  not  rare  in  a  sandstone  at  Georgetown,  Georgia. 
They  show  that  the  hinge  teeth  were  enormously  developed, 
t«|)eciftlly  the  laterals ;  the  muscular  scars  are  very  deep  and,  in 
advance  of  the  posterior  muscle,  there  is  a  thickening  of  the  shell, 
broad  and  rounded  and  occupying  the  position  of  the  plate  of 
f'ucuUsta.  The  posterior  portion  of  the  internal  margin  is  crenu- 
lated,  but  more  closely  than  the  part  corresponding  to  the  ribs  on 
the  umbonal  ridge.  The  species  is  also  found  as  casts  in  the 
hrown  and  black  marls  of  Xew  Jersey',  and  associated  with  them 
I  have  a  cast,  more  globose  than  any  of  the  specimens  that  can  be 
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referred  to  Conrad's  species.  It  is  of  the  same  size,  shows  traces 
of  the  same  surface  markings,  but  is  broader,  rounder,  and  has 
the  beaks  much  nearer  and  more  incurved  than  the  internal  moulds 
of  either  the  other  Jersey  specimens,  or  those  of  Mr.  Conrad  from 
Mississippi. 

Subgenus  Trachycardium^  Morch. 

C.  (T.)  Carolinenie,  Con.,  Kerr^s  Rep.  Geol.  N.  C.  PalsBont.,  p.  7,  pi.  2,  f.  1. 

A  larger  shell  than  G,  Eufaulense^  Con.,  more  circular  in  outline 
and  less  angulated  on  the  umbonal  ridge.  It  is  very  closely 
related,  however,  and  requires  care  and  good  specimens  to  distin- 
guish it. 

Not  rare  at  Pataula  Creek,  Georgia ;  Dr.  Little. 

C.  (T.)  Eafaulenie,  Con. 

Cardium  (T.)  id.^  Con.,  Journ.  Acad.,  2  s.  vol.  4,  p.  283,  pi.  46,  f.  12. 

A  single  valve  from  Quitman  Co.,  Georgia ;  Dr.  Little.  This 
shell  is  common  in  North  Carolina. 

C.  (T.)  Alabamense,  Gabb. 

Cardium  multiradiatum,  Gabb,  Journ.  Acad.,  2  b.,  vol.  4,  p.  395,  pi. 
68,  f.  29  ;  not  id,,  Sby.,  Darwin's  Geol.  Obs.  S.  A.,  p.  251,  pi.  2,  f.  16. 

All  three  of  these  shells  differ  from  the  typical  form  of  Trachy- 
cardium  in  having  smooth  ribs,  in  which  character  the}"  approach 
Cerastoderma^  with  which  probably  they  might  better  be  associated. 

Granocardium,  Gabb. 

C.  (G.)  Tippannm,  Con. 

Cardium,  id.,  Con.,  J.  Acad.,  2  s.,  vol.  3,  p.  326,  pi.  34,  f.  8  b. 
Granocardium,  id.,  Gabb,  Pal.  Cal.,  vol.  2,  p.  266. 

Casts  of  this  species  are  not  rare  in  a  hard  brownish  sandstone 
at  Piitaula  Creek,  Georgia. 

Crassatella,  Lam. 

C.  pteropsis,  Con  ,  J.  Acad.,  2  s.,  vol.  4,  p.  279,  pi.  46,  f.  5. 

A  rare  shell  at  Pataula  Creek,  Georgia,  though  very  common 
in  North  Carolina. 

C.  vadosa,  Morton,  Syn.,  p.  66,  pi.  1.3,  f.  12. 

C.  llipleyana,  Con.,  J.  Acad.,  2  s.,  vol.  3,  p.  327,  pi.  35,  f.  3. 
C.  lintea,  Con  ,  loc.  eit.,  vol.  4,  p.  279,  pi.  46,  f.  5. 

(7.  lUpleyana  of  Conrad  is  tbe  typical  form  of  the  species,  pre- 
viously descril)ed  by  Morton  ;  convex  on  its  posterior  cardinal 
margin  in  the  young  state  and  straight  or  slightly  concave  below 
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towards  the  posterior  angle.  C.  lintea  is  a  shell  of  the  same 
species,  having  attained  but  half  its  full  diameter.  I  am  not  sure 
bat  that  C  CarolinenstiSj  Con.  (Kerr's  N.  Carolina  Report, 
Palsontological  Appendix,  p.  6),  should  also  be  put  down  as  a 
synonym.  I  only  know  it  from  the  figure  in  the  report,  but  the 
shape  is  very  close  to  lintea^  and  the  identity  of  this,  I  have 
proven  by  a  critical  comparison  of  the  original  specimens. 

C.  tp^  ind«t. 

A  cast  in  brown  sandstone,  sent  by  Dr.  Little  from  Pataula 
Creek,  Georgia.  The  impression  of  the  hinge  is  perfectly  pre. 
served,  as  well  as  most  of  the  outline.  It  is  two  and  a  half  inches 
long  by  two  wide  and  rather  flat.  The  posterior  cardinal  line  is 
slightly  arched  throughout,  and  the  posterior  end  broadly  rounded. 
I  do  not  think  it  belongs  to  any  described  species,  but  refrain 
from  naming  it  until  better  material  is  found. 

Anthonya,  Gabb. 
Scamhula^  Con. 

Amtkoaya,  O.,  PalsBontology  of  Cal.  1864,  p.  181,  pi.  30,  f.  236,  a. 
Scambula^  Con.,  Joum.  Conch.,  1869,  p.  48,  pi.  9,  f.  7-8. 

On  comparing  my  types  of  A,  cultriformis^  with  those  of  Mr. 
Conrad's  S.  perplana^  it  proves  that  they  are  generically  identical, 
the  hinges  agreeing  perfectly.  There  is  only  one  ditference,  and 
that  of  minor  importance ;  my  shell,  which  is  very  long,  is  slightly 
twisteil,  while  Mr.  Conrad's,  which  is  much  shorter,  is  all  on  one 
plane. 

Opis,  Dep.  ? 

0.  Coaradi,  Oabb, 

ItocardiUy  id.,  O.,  Joum.  Acad.,  2  ser.,  vol.  4,  p.  398,  pi.  68,  f.  21. 

Lithophaga,  Bolt. 
LiihodomuSj  Cuv.,  Lithophagusj  Muhlf. 

L.  Siplejaaa,  Gabb,  Proo.  Acad.,  1861,  p.  326. 
L.  affinUy  G.,  loe,  ei7.,  p.  827. 
Arcopema  Carolinensi$,  Con.,  Kerr's  N.  C.  Kep.,  Pal.,  p.  5,  pi.  1,  f.  6. 

I  named  L.  affinisj  a  form  shorter,  more  convex,  and  a  little 
curved,  bat  I  do  not  now  believe  that  even  a  greater  difference  in 
form  in  a  boring  shell  can  be  made  the  basis  of  a  specific  distinc- 
tioB,  anless  repeated  in  a  very  large  suite  of  specimens.   Mr.  Con- 
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rad's  name  must  be  placed  as  a  synonym ;  his  figure  agrees  ex- 
actly with  specimens  of  my  species,  which  is  not  rare.  I  have 
before  me  a  large  series,  some  showing  the  valves  perfectly  pre- 
served, and  others  bedded  partially  and  entirely  in  fossil  wood. 

Inooebamus,  Sby. 

I.  Tippanui,  Con.  (sp.)- 

Pholadomya  Tippana^  Con.,  J.  A.,  2  s.,  v.  S,  p.  324,  pi.  34,  f.  9. 
/.  co$tellatu8^  Con.,  loc.  eit.^  p.  829,  pi.  84,  f.  12. 

A  rare  shell;  very  thin  and  marked  by  both  radiating  and  con- 
centric sculpture.  It  is  very  inequivalve,  as  will  be  seen  by  the 
figure  12  above  quoted. 

Trigonia,  Brug. 
T.  Leana,  Qabb. 

Trigonia  Gibboniana,  G.,  Pal.  Cal.,  vol.  1,  p.  lOQ,  pi.  17,  f.  178;  pi. 
81,  f.  262,  not  T.  Oibboniana^  Lea,  Trans.  Amer.  P.  Soc,  2  8.,  v.  7, 
p.  255,  pi.  9,  f.  7,  9. 

From  the  rather  poor  figure  and  imperfect  description  of  Mr. 
Lea,  quoted  above,  I  made  a  doubtful  identification  of  the  Cali- 
fornian  shell  with  the  South  American.  Recently',  while  studying 
some  fossils  from  Peru,  Mr.  Lea  kindly  placed  his  tj'pcs  at  m}' 
disposal,  and,  among  other  errors  I  have  been  enabled  to  correct, 
is  this  one.  Our  two  species  are  of  the  same  t^'pe,  but  the}'  dilFer 
very  materially  in  the  ornamentation.  I  have  therefore  renamed 
the  Californian  species. 

T.  thoraoioa,  Morton,  Synopsid,  p.  65,  pi.  15,  f.  13. 

From  the  Ripley  of  Pataula  Creek,  Georgia ;  Dr.  Little. 

T.  angulicosta,  n.  s. 

Shell  small,  elongate,  curved;  anterior  end  regularly  convex; 
base  broadly  rounded  in  the  middle,  slightly  concave  posteriori}'; 
posterior  cardinal  line  concave;  posterior  end  prolonged,  truncate. 
Surface  divided  by  a  ridge,  separating  the  corselet  from  the 
broader  part;  corselet  crossed  by  transverse  ribs,  corresponding 
in  number  to  those  below;  towards  the  end  these  are  directed  ob- 
liquely backwards.  Outer  surface  divided  into  three  parts;  nearest 
the  beaks  it  is  marked  on  the  anterior  half  of  the  adult  shell  by  about 
ten  or  a  dozen  prominent  ribs,  most  of  which,  after  traversing 
half  the  distance  from  the  corselet  to  the  base,  suddenly  bend 
forward  at  a  slightly  acute  angle,  and  terminate  at  the  anterior 
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margin  of  the  shell ;  posterior  to  these  are  about  ten  more  ribs, 
which  traverse  the  entire  width,  from  the  corselet  to  the  base. 
On  the  anterior  half  of  the  basal  margin  are  some  short  ribs, 
parallel  with  those  last  described,  and  which  arise  abutting  against 
the  lowest  of  the  antero-posterior  ribs,  and  reach  the  margin,  be- 
coming oblique  forward  until  the  most  anterior  becomes  nearly 
parallel  with  the  rib  against  which  it  originates. 

Length  1.75  inch;  width  1.3  inch. 

From  Pataula  Creek,  Georgia;  Dr.  Little. 

This  Tery  peculiar  shell  has  an  internal  cast  not  unlike  T.  tho- 
racica^  with  which  it  is  found  associated ;  but  its  surface  sculpture 
is  unlike  any  other  species  with  which  I  am  acquainted.  I  have  two 
fragmentary  specimens  l)efore  me,  showing  part  of  the  surface  but 
none  of  the  antero-basal  ribs  described  above.  The  details  of  the 
description  are  drawn  from  the  impression  of  an  entire  surface  in 
a  hard  sandstone. 

Yemlia,  Mort. 
F.  Conradi^  Morton,  Syn.  p.  67,  pi.  8,  f.  1-2. 

A  cast  of  this  species  occurs  in  the  same  block  with  one  of  the 
casts  of  the  preceding. 

Idonearca,  Con. 

A  genus  represented  in  the  Cretaceous  of  New  Jersey  alone  by 
alK)ut  a  dozen  species.  Some  of  these  are  as  yet  undescribed  for 
want  of  sufficient  material,  and  most  of  them  are  known  only 
from  internal  moulds. 

L  Tulfmris,  Morton  (sp.)- 

CueuUaa^  id,,  Morton,  Syn.  Cret.,  p.  64,  pi.  3,  f.  8,  and  pi.  13,  f.  5. 

The  commonest  species.  Casts  (pi.  13,  f.  5)  are  abundant  in  the 
marls,  and  are  known  as  '*  squirrel  heads"  by  the  country  boys. 
The  cast  is  recognizable  by  its  oblique  form  and  prominent  remote 
beaks.  Dr.  Morton  described  the  shell  from  specimens  from 
Ameytown,  N.  J.  (pi.  3,  f.  8).  It  is  variable  in  its  obliquity  and 
conTexity,  the  umbonal  ridge  being  sometimes  arched  backwards 
and  sometime  straight,  as  seen  from  the  side ;  the  posterior  face 
is  neariy  flat.  The  area  is  large. 
31 
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I.  negleota,  Oahb. 

GucuUixa,  id.,  Gabb.,  Proc.  Acad.,  1861,  p.  826. 

Tliis  species  is  not  rare  in  the  marls  of  New  Jersey,  and  I  have 
seen  casts  from  the  wliite  limestone  of  Prairie  Bluff,  Ala.,  appa- 
rently belonging  to  it.  Recently  I  have  obtained  from  Prof. 
Cook,  State  Geologist  of  New  Jersey,  specimens  from  the  New 
Jersey  white  limestone  (Timber  Creek  limestone)  in  which  the 
shells  are  in  a  beautiful  state  of  preservation.  The  valves  are 
subcompressed ;  beak  small,  placed  a  little  in  advance  of  the 
middle  ;  area  narrow,  about  half  as  long  as  the  shell,  and  marked 
by  very  few  impressed  lines;  hinge  thin,  median  teeth  few  and 
small,  lateral  teeth  long,  narrow,  and  few.  Base  and  anterior  end 
regularly  and  broadly  curved ;  posterior  side  convex  and  sloping, 
not  angulate<l  at  the  base.  No  umbonal  ridge;  surface  regularly 
convex,  sloping  in  a  little,  more  abruptly  on  the  posterior  side 
than  elsewhere.  Surface  smooth,  marked  only  by  a  few  obscure 
lines  of  growth. 

Length  1.75  inch;  width  1.4  inch;  height  of  single  valve  0.4. 
inch. 

I.  Carolineniii. 

Shell  subquadrate,  convex,  hinge  line  just  one-half  the  length 
of  the  shell ;  beaks  small,  incurved,  umbones  prominent  and 
rounded  ;  posterior  slope  nearly  vertical ;  anterior  end  regularly 
rounded,  retreating  obliquely  below;  base  broadly  convex,  most 
prominent  in  the  middle.  Surface  in  the  adult  marked  only  by 
irregular  lines  of  growth  ;  in  the  young  crossed  by  very  numerous 
and  very  Hue  radiating  lines;  hinge  small.  In  the  adult  the  mid- 
dle (transverse)  teeth  show  a  tendency''  to  irregularity,  and  even 
partial  obliteration.  Lateral  teeth  perfectly  parallel  with  the 
hinge  line;  area  small.     Internal  plate  thin  and  elevated. 

Length  2,0  inches ;  width  1.5  inch ;  depth  of  single  valves  .75  inch. 

This  species  grows  about  the  size  of  /.  xwlgarisj  but  is  less  ob- 
licjue,  with  rounder  outlines  and  a  more  central  beak.  The  area 
is  smaller,  and  tlie  whole  shell  is  more  quadrate.  The  markings 
of  the  young  shell  are  as  minute  as  those  of  Trigonarca  Saffordi^ 
G.,  but  of  a  different  character,  and  the  present  species  is  propor- 
tionally shorter,  more  oblique,  and  more  convex  than  that.  /. 
capax^  Conrad,  is  a  heavy  shell,  remarkably  thick,  and  will,  I  think, 
prove  to  be  identical  with  vulgaris.    I  referred  it  to  antrosa  by 
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mistake  in  the  Synopsis  of  Cret.  Molhisca  for  that  species.  From 
/.  neglecia  this  species  can  be  at  once  distinguished  by  the  more 
convex  valves  and  by  the  umbonal  angle. 

From  the  Ripley  Group,  Snow  Hill,  N.  Carolina. 

I.  AUb>inwrii,  n.  s. 

Shell  convex,  oblique;  area  less  than  half  the  length  of  the 
shell ;  very  narrow  ;  beaks  small,  approximating;  umbones  small; 
anterior  end  broadly  rounded,  not  retreating  below ;  base  convex 
in  front,  straight  behind ;  posterior  side  oblique,  uniting  with  the 
base  by  a  marked  angle;  umbonal  angle  rounded,  but  narrow  and 
abrupt;  XM)sterior  face  truncateil;  hinge  narrow. 

Length  1.5  inch ;  width  1.25  inch  ;  depth  of  single  valve  0.6  inch. 

The  nearest  ally  of  this  species  is  the  preceding.  It  can  be 
di^tinguished  by  the  smaller  beaks,  much  narrower  area,  the 
broader  anterior  end,  the  base  straight  beiiind,  instead  of  being 
n^uiarlj'  convex,  and  by  the  strong  umbonal  angle  and  more 
truncated  posterior  end. 

I  have  not  attempted  to  describe  the  surface,  since  although  the 
shell  is  well  represented  in  all  its  details,  except  that,  in  the  spe- 
cimen before  me,  tlie  shell  substance  has  been  replaced  by  a  bor- 
ing sponge  (f  Cliona) ;  the  shell  itself  has  disappeared  and  the 
sponge  has  taken  exactly  its  form  except  a  thin  outer  film.  Even 
two  or  three  strong  concentric  lines  of  growth  have  left  their  im- 
pression on  the  sponge.  This  unique  s^xicimen,  which  might  well 
serve  as  the  tyi)e  of  two  species  of  widely  different  organisms,  is 
from  the  white  limestone  of  Prairie  Bluffs,  Ala. 

I  L  aatrota,  Mori,  (sp.) 

CuculUea^  t(f.,  Morton,  Synopsis,  p.  68,  pi.  13,  fig.  6. 

A  very  convex  form,  almost  as  short  as  an  Axincea  with  central 
beaks  and  a  strong  internal  plate.  The  species  is  only  known 
from  casts,  although  it  was  described  over  forty  3'ears  ago.  Its 
hinge  line  is  so  curved  that  it  may  prove  eventually  to  be  a 
Trigonarca^  and  may  even  belong  to  Conrad's  subgenus  Brevi- 
area.  I  have  placed  it  under  the  above  genus  in  accordance  with 
the  opinion  of  Mr.  Conrad,  with  whom  I  have  consulted  on  the 
subject. 

Aaaociated  with  the  casts  of  anirosa  are  some  of  a  more  elon- 
gated mud  angolated  form,  evidently  an  undescribed  species. 
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Besides  the  difference  of  outline,  it  has  a  remarkabl}*  thick  internal 
plate  running  far  up  into  the  cavity  under  the  umbones.  A 
mashed  shell  from  Iladdonfield,  found  by  Mr.  Conrad,  and  evi- 
dently of  this  species,  shows  the  surface  to  be  plain,  marked  only 
by  lines  of  growth. 

The  Academy's  collection  contains  also  two  other  species  of 
this  genus  from  New  Jersey,  represented  by  interaal  casts,  but 
which  I  refrain  from  describing,  trusting  that  we  may  obtain 
more  material  in  the  future. 

I.  Littlei,  D.  8. 

Shell  very  large,  oblique,  gibbous,  beaks  large,  prominent, 
remote,  incurved  ;  area  broad  ;  anterior  end  prominent,  narrowly 
rounded,  retreating  below  ;  posterior  end  obliquely  sloping  ;  base 
nearly  straight,  most  prominent  below  tlie  beaks ;  internal  plate 
very  large,  prominent  and  continued  up  into  the  cavity  under  the 
beaks.     Surface  marked  by  coarse  lines  of  growth. 

Length  (of  casts)  5  inches ;  width  4.8  inches,  greatest  transverse 
diameter  4  inches. 

This  enormous  species,  not  surpassed  in  size  even  b3''  Area 
grondia^  is  described  from  a  nodular  mass  showing  at  the  same 
time  the  impression  of  the  surface  and  the  mould  of  the  interior. 
I  take  pleasure  in  dedicating  this,  the  largest  species  of  the 
family,  to  the  State  Geologist  of  Georgia,  despite  the  fact  that  the 
Uiune  might  be  punningly  suggestive  ot  a  specific  character,  espe- 
cially inappropriate.     It  is  from  Pataula  Creek,  Georgia. 

Nemodon,  Con. 

N.  angnlatum,  Gabb. 

L((l(i,  id,,  Gabb,  Proc.  Acad.  1860,  p.  04,  pi.  2,  fipj.  13. 

A  re-examination  of  this  species  shows  it  to  belong  to  Mr. 
Conrad's  genus. 

Trigonarca,  Con. 

T.  cuneata,  n.  s. 

Shell  small,  obligue ;  beaks  slightly  in  advance  of  the  centre, 
small,  incurved,  and  approximated ;  area  very  small  and  marked 
by  numerous  transverse  lines  ;  anterior  end  proiluced,  narrowly 
rounded,  most  prominent  below  ;  posterior  side  very  sloping,  the 
posterior  end  of  the  area  being  barely  visible  beyond  the  umbonal 
ridge ;  below  the  posterior  end  is  narrow  and  caudate,  almost  like 
some   Crassatellas ;    base   slightly   convex  in  advance,  nearly 
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straight,  or  even  a  little  concave  and  sloping  upwards  behind ; 
umbonal  ridge  strongly  marked ;  posterior  face  truncated  ;  sur- 
face marke<l  by  obsolete  radiating  lines,  and  b}'  stronger  lines  of 
growth.     Hinge  broad  and  with  numerous  radiatel^*  placed  teeth. 

Length  1.1  inch  ;  width  1.0  inch  ;  depth  of  valve  0.3  inch. 

Very  closely  allied  in  generic  character  to  T.  Jfaconensis^  Con., 
the  type  of  the  genus,  but  differs  in  its  small  size,  the  measure- 
ments being  given  from  the  largest  of  a  large  series.  In  shape  it 
ditfers  in  being  proportionally  much  larger,  less  produced  in  front 
and  more  proiluced  behind,  and  in  having  a  less  rounded  base. 

Of  about  the  same  size  as  Breviarca  Carolinensis^  Con.,  it  is  a 
more  robust  shell,  with  a  stronger  umbonal  ridge  ;  is  caudate 
behind  instead  of  being  convex  ;  is  less  prominent  in  front,  and  is 
altogether  a  much  more  triangular  shell. 

Abundant  at  Pataula  Creek,  Clay  Co.,  Georgia. 

AXINCEA,  Poli. 
A.  liAmnla,  Morton,  ip. 

Pectuncufuit  hamuluf^  Morton,  Syn.  Cret.,  p.  64.  pi.  15,  f.  7. 
f  A.  brUaitrulpta^  Con.,  J.  Acad.,  2  8.,  v.  4,  p.  205. 

The  }>08terior  extremity  is  not  angulated  as  described  b}'  Dr. 
Morton.  His  description  and  figure  would  be  unintelligible  with- 
out his  types.  11  is  specimens  are  slightl}-  truncated  posteriorly 
though  ver)'  faintly,  and  others  are  equally  round  on  both  margins. 
There  seems  to  be  a  considerable  difference  in  the  amount  of  con- 
vexity in  the  species,  and,  although  I  have  not  seen  so  many 
•^|>ecimen8  as  I  would  like,  I  think  fuller  series  will  prove  that 
there  is  no  difference  between  this  and  A.  subauatralis^  d*Orb.  (P. 
au:tfralis^  Mort.,  not  Quoy).  The  only  character  depende<l  on  is 
the  convexit3',  and  that  certain  1}'  varies  very  much  in  Georgia 
specimens  sent  me  by  Doctor  Little.  In  fact,  in  some  cases  I  am 
in  doubt  whether  to  call  them  by  one  or  the  other  name,  with  Dr. 
Morton^s  types  beside  them.  With  about  the  same  longitudinal 
and  transverse  diameters,  the  deepness  of  the  valve  of  Morton's 
original  hamula  is  .5  inch,  while  that  of  Australis  is  .25  inch. 
All  of  the  casts  (there  are  no  shells)  from  New  Jersey,  are  of  this 
latter  form,  thoagh  Dr.  Morton  speaks  of  them  as  another  species. 
The  character  on  which  Mr.  Conrad  separated  A.  beliat^culpla  is 
Tulble  on  some  of  the  Georgia  specimens,  to  a  less  degree  than  on 
hb  tjpea  firom  Miasiasippi,  and  on  comparing  the  whole  series,  I 
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can  find  no  valid  ground  for  a  specific  distinction  between  them 
and  A,  hamula. 

NucuLA,  Lam. 
v.  peroraisa,  Con. 

Joum.  Acad.,  2  8.,  v.  8,  p.  827,  pi.  35,  f.  4. 

A  fine  species,  common  at  Pataula  Creek,  Ga. 

v.  Slaokiaiia,  Oabb. 

LedUy  id.,  G.,  Journ.  Acad.,  2  s.,  v.  4,  p.  397,  pi.  68,  f.  87. 

This  was  descrihed  from  casts  in  the  marls  of  New  Jersey ;  the 
surface  characters  have  never  heen  obtained,  hut  from  its  size  and 
shape  I  have  little  doubt  it  will  prove  identical  with  percrassa, 

NuouLANA,  Link. 
Leda,  Schum. 

It  is  doubtful  if  the  names  of  Link  should  be  regarded.  To  all 
intents  and  purposes  his  book  was  never  published,  although 
printed,  until  the  names  were  resurrected  by  Morch.  I,  however, 
under  protest,  follow  IL  &  A.  Adams,  Stoliczka,  Conrad,  and 
Meek  in  the  use  of  this  name,  regretting  the  habit  so  common  of 
^'  reducing  scientific  nomenclature  to  a  branch  of  archseological 
research." 

N.  protexta,  Gabb  (8p.)i  Meek,  Check  List,  No.  204. 

Leda,  id.,  Gabb,  Journ.  Acad.,  2  8.,  v.  4,  p.  308,  pi. 48,  f.  23. 

A  single  specimen  from  Pataula  Creek,  Georgia. 

Camptonectes,  Agas. 

C.  Bnrlingtonensis,  Gabb. 

Pecterhy  id.,  Gabb.,  Joum.  Acad.,  2  a  v.  4,  p.  304,  pi.  48,  f.  25. 

One  of  our  finest  Peclens,  It  was  described  from  a  very  per- 
fect mould  in  the  brown  sandy  marl  of  New  Jersey.  Since  tlien 
Mr.  Conrad  has  found  the  shell  in  the  Ripley  marl  of  Haddon- 
field.  New  Jersey.  The  right  ear  of  the  lower  valve  is  long  and 
narrow,  and  has  a  very  deep,  narrow  sinus.  The  surface  is 
marked  by  regularly  placed  thin  subsquamose  plates  surmount- 
ing each  a  email  conoentric  ridge.  Between  these  plates  are 
yiaible  very  miniite  radiating  impressed  lines.    This  radiating 

'^'iblo  on  weU^-prescrved  specimens,  and,  while 

m<m  in  Agassiz's  genus,  it  differs  from 

species   in   its  almost    invisible 
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SiNCTCLONEMA,  Moclc. 

iL  ihipltotn,  Cob  .  MMk.  Cb«ek  LUl  Cr«U««oof,  No.  196. 

/Vfl#A,  id..  Con.,  J.  Acad.,  8  i.  t.  4,  p.  883,  pi.  46,  f.  44. 

ThU  little  shell  grows  to  a  diameter  of  0.6  inch,  and  is  ao 
aKondant  fusHJl.  In  the  older  8|>ecin[iens,  man}'  are  iiiarke<l  by 
•troiig  concentric  squamose  ridges,  between  wbicb  are  microscopic 
radiating  linea. 

Neithea,  Dronet. 
S.  •MiyltilMsla,  B.  t. 

Shell  moderate  in  size ;  lower  valve  deeply  convex,  up|)er  valve 
aakoown.  Surface  marked  b}*  six  large  ribs,  regularly  distributed 
at  equal  distances,  between  each  pair  of  which  are  two  smaller 
ones.  Each  rib,  large  and  small,  is  divided  on  its  upper  surface 
iftto  three  thread  like  ridges ;  the  interspaces  l>etween  the  ribs  are 
rrgularly  concave,  and  without  longitudinal  marking;  entire  sur- 
hce  cro»se<l  by  minute,  regularly*  placed  subsquamose  lines. 

length  one  inch.     Locality,  Union  town,  Ala. 

A  ver^*  pretty  species,  of  the  typical  8ha|)e  of  AT.  quinquecostata^ 
etr^  but  differing  from  all  the  descrilKnl  s|>ecies  in  the  character 
of  itn  ribs.  It  it  probably  nearest  to  D'Orbigny's  S,  Htriato-coatata^ 
hot  the  large  and  small  ribs  are  more  nearly  equal  in  size,  and 
thrv  dirft-r  in  the  iiiaiiner  in  which  the  ribs  are  ornamented.  In 
our  •|»erifH,  the  l)road  concave  internpacc  rounds  up  to  nearly  the 
full  h«*i;:ht  fif  tlie  rib,  and  only  on  the  top  does  it  show  the  two 
ltnx»Tr%  whi<*h  divide  it  into  tliree  little  linear  ribs.  N,  aipina^ 
lyi^rU.,  Utkn  the  liame  nurol>er  of  Iarg6  and  small  ribs,  but  they  are 
rouude<l  and  plain  on  top. 

AsoMiA,  Linn. 

A.  arftataria,  Morton.  Pjo   p  61.  pi   5,  f.  10. 

A    f/.'ii».-M<i/«,  Mori.,  l4»^.  rit„  p.  61,  pi.  5,  f.  11. 

.1    ^ll^f.frmt*,  Con  ,  J.  A,  2  *..  v.  3,  p.  330,  pi.  34,  f.  (5. 

I  \t%\%*  rompArr«|  larjje  Huiten,  inelucliiig  Dr.  Morton's  original 
%\^  !tii«n«,  and  coiiflude  that  all  three  of  tlie  nl>ove  names  muHt 
go  t«»^'i-thf  r.  The  differeneen  de|K.*nded  on  for  the  separation  were 
only  tho%4*  of  outline,  and  there  in  no  pOHMJblc  ground  for  the 
•rn  oimI  »|i«<iflr  name  giviMi  by  Dr.  Morton.  Mr.  Conrad's  name 
m%%  ^i\rii  to  a  «»in;;le  *i|K*i'iinen  dintorteil  by  growing  on  an  irregu- 
lar fturfa'x*.     The  »»|>erii'n  in  common  at   I'ataula  Creek,  (leorgia, 
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and  grows  to  more  than  an  inch  in  diameter.  The  most  regular 
form,  before  the  shell  becomes  distorted,  is  nearly  circular,  with 
a  well-marked  little  beak,  adjoining  to,  and  sometimes  overhang- 
ing the  cardinal  margin.  The  surface  is  faintly  squaraose  and 
ornamented  by  microscopic  radiating  lines. 

Accompanj-ing  these  is  another  form,  represented  b}^  no  less 
than  fifteen  specimens  agreeing  well  with  one  another.  Unlike  the 
typical  A.  argentaria^  they  are  ornamented  by  a  uniform  pattern, 
clearly  not  the  impression  of  a  surface,  to  which  they  were  at- 
tached. In  form  and  size  they  do  not  differ  from  A.  argeniaria^ 
but  the  ornament  is  a  series  of  radiating  ribs,  one  set  large,  flat- 
tened on  top,  and  well  defined ;  between  these  are  interpolated 
from  one  to  three  smaller  ribs.  In  most  cases  this  alternation  is 
well  defined ;  though  in  two  or  three  the  large  ribs  are  nearer  in 
size  to  the  small  ones.  On  the  typical  argentaria  this  radiation 
is  never  observed,  even  in  a  rudimentary  manner,  and  on  some  of 
my  specimens  it  begins  at  the  very  apex ;  but  on  several  the  first 
half  inch  in  diameter,  or  less,  of  the  shell  does  not  differ  from 
argentaria^  while  after  that  the  ribs  begin,  first  on  thread-like 
lines,  finally  developing  to  full  size.  In  consequence  of  this  I  feel 
reluctant  to  separate  the  form  as  a  distinct  species,  believing  that 
more  materiiil  will  merge  the  two.  1  therefore  content  myself 
with  propobing  the  name  of  A,  argentaria^  var.  ornata, 

Paranomia,  Con. 

P.  Baffordi,  Con.,  Journ.  Acad.,  2  s.  v.  4,  p.  290,  pi.  46,  f.  21. 

Several  specimens  from  Pataula  Creek,  Georgia. 

OsTREA,  Linn. 
0.  subspatulata,  Fbs.,  Quart.  Journ.  G.  Soo. ,  v.  1,  p  f>l. 

Five  miles  north  of  Lumpkin,  Stewart  County,  and  near  Fort 
Gaines,  Georgia ;  Dr.  Little.  The  species  is  characterized,  even 
when  not  two  inches  long,  by  a  tendency  to  great  thickening  of 
the  upper  half,  the  lower  half  being  a  thin  tongue-like  process. 

0.  larya,  Lam.,  A.  S.  V.,  v.*6,  p.  216. 

O.falcatdy  Morton,  Syn.,  p.  50,  pi.  3,  f.  6. 

Not  common  at  Georgetown,  Quitman  Co.,  Georgia. 
0.  plnmota,  Morton.  Syn.,  p.  51,  pi.  3»  f.  9. 

With  the  preceding. 
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0^  p«iUla,  Nilla.,  P«tr.  Saee.,  p.  32,  pi.  11,  f.  7,  a-e, 

O.  U€ti€o$ta^  Gabb,  Journ.  Acad.,  2  8.  v.  4,  p.  403,  pi.  G8,  f.  47,  4$. 

From  Georgetown,  Pataula  Creek,  and  ^we  miles  north  of  Lump- 
kin, Stewart  Count}',  Georgia.  Some  of  the  specimens  are  much 
larger  and*  broader  than  those  from  Tennessee  and  New  Jersey, 
from  which  I  described  the  species.  I  am  convinced  that  not  only 
is  this  shell  identical  with  the  Swiss  species,  but,  by  looking  over 
Nillsou^s  work,  there  are  nearly  a  dozen  others  that  will  probably 
prove  synonymous.  Among  these  might  be  mentioned  Gryphsea 
lateralis  and  Ostrea  larva^  of  which  the  broad  form,  called  by 
Nillson  O.  lunata^  also  occurs  in  New  Jersej*. 

0.  Biyanii,  n.  s. 

Shell  moderate  in  size,  subtrigonal,  oblique,  irregular  iu  out- 
line, rather  thick.  Lower  valve  deep,  upper  valve  flat,  or  more 
or  le^s  concave  towards  the  basal  margin.  Shell  usually  free, 
sometimes  showing  signs  of  attachment  near  the  l)eak ;  surface 
irregularly  squamose,  moi*e  so  as  it  grows  older ;  a  few  broad  but 
not  very  prominent  radiating  lines  or  ribs  are  visible  usually, 
though  not  always,  on  the  most  convex  part  of  the  lower  valve. 
I  have  never  observed  any  on  the  upper  valve.  Hinge  long,  tri- 
angular, deeply  grooved  in  the  middle,  and  strongly  iloflocted  to 
the  left  side.  Inner  margin  crenuiated,  though  sometimes  ob- 
scurely, near  the  hinge.     Muscular  scar  large. 

Usual  size  about  1  inch  to  L5  in  length  ;  I  have  one  specimen 
three  inches  long. 

Found  abundantly  near  Yincenttown,  New  Jersey,  in  the  marl 
at  the  top  of  the  Cretaceous,  by  Col.  Bryan.  In  a  few  minutes, 
in  company  with  that  gentleman,  I  collected  more  than  fifty  speci- 
mens on  the  marl  heaps  of  the  West  Jersey  Marl  Co. 

0.  Littl«i,  n.  8. 

Shell  small,  irregularly  elongate-falcate  to  subtriangular  ;  more 
regular  in  the  young  state ;  thin.  Young  shell  marked,  at  least 
on  the  lower  valve,  by  faint  radiations,  which  become  obsolete  in 
the  adolt;  these  are  crossed  bj'  unusually  faint  lines  of  growth, 
not  squamose.  Hinge  elongate,  triangular,  deflected  to  the  left. 
Associated  with  the  lower  valves  are  some  upper  ones  of  corre- 
sponding form  and  size,  with  the  same  surface  markings  except 
that  they  are  not  radiated  even  towards  the  beaks.  The  margins 
ans  erenalated,  corresponding  to  the  ends  of  the  radii  in  the  lower 
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Length  of  largest  specimen  2.5  inch  ;  width  1.0  inch  ;  depth  of 
lower  valves  0.5  inch. 

From  Pataula  Creek  and  Georgetown,  Georgia.  I  have  also 
found  some  valves  of  this  species  among  the  undetermined  o^'sters 
sent  me  in  1860  by  Prof.  Safford  from  the  Ripley  Marls  of  Ten- 
nessee. 

Nearly  as  smooth  as  0.  pliimosa^  Morton,  this  shell  differs  in 
its  more  triangular  form,  elongate,  and  somewhat  bent ;  the  lower 
valve  is  subangular  and  deep,  and  the  young  shell  has  radiations 
which  point  to  a  resemblance  to  some  of  the  more  triangular  forms 
of  0.  larv^a.  From  that  species  it  differs  in  being  less  falcate  than 
the  shortest  and  broadest  specimens,  and  in  having  a  mere  trace 
of  tlie  radiations  and  none  of  the  marginal  plications. 

0.  ezogyrella,  n.  8. 

Shell  subequivalve,  nearly  equilateral,  elongate,  more  or  less 
quadrate ;  sides  subparallel,  cardinal  margins  more  or  less  slop- 
ing; beaks  usually  nearly  median,  sometimes  a  little  deflected; 
base  rounded ;  surface  marked  by  distant  subsquamose  lines  of 
growth  not  radiated  at  any  stage;  hinge  broad,  shallow,  normally 
triangular,  varying  to  nearly  subquadrate. 

Length  1  to  2  inches;  usual  proportion  a  third  longer  than  wide. 

From  Pataula  Creek  and  Georgetown,  Georgia;  Dr.  Little. 

I  liave  pnrjioscly  omitted  a  very  important  point  in  the  above 
diagnosis,  to  mention  it  more  in  detail  here.  The  shell  shows  an 
additional  character,  which  I  have  failed  to  discover  in  any  other 
true  oyster,  and  which  shows  the  transitional  character  from  O.s- 
trea  to  Exogyra.  Fortunately,  I  have  a  good  series  of  specimens, 
and  every  lower  valve  possesses  a  ''nuclear  whorl,"  if  I  may  be 
permitted  to  use  such  a  phrase  in  connection  with  a  bivalve.  In 
other  words,  up  to  a  diameter  of  nearly  a  quarter  of  an  inch,  every 
specimen  has  been  a  well-characterized  Exogyra,  Alter  this  the 
direction  of  growth  changed  to  a  right  line,  and  the  spiral  is  par- 
tially imbedded  in  the  succeeding  layers,  or  projects  as  a  slightly 
deflected  tip  or  beak  on  an  unusually  symmetrical  oyster.  This 
spiral  is  on  the  normal  side  of  Exogyra^  and  under  the  deflected 
beak  there  is  a  slight  emargination,  a  corresponding  convexity 
existing  on  the  opposite  side. 

This  chanoter  ia  of  the  greater  interest,  since  it  is  a  transition 

k^ten  of  the  species  variously  known  as  Ostrea^ 
'stera/M|  Nillson,  Petr.,  Suec.,  pi.  7,  f.  9^ 
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10.  (O.  tHwner,  Morton,  Syn.  Cret.  p.  54,  pi.  9,  f.  5.)  This  shell 
is  a  well-marked  Exogyra  in  its  young  state,  but  in  some  cases  in 
the  adnlt  the  spiral  beak  is  entirely  covered  up.  Mr.  Conrad 
proposeil  for  this  group,  although  I  think  on  insufficient  grounds, 
the  sobgeneric  name  of  OryphoHtrea  in  the  genus  Ostrea.  This 
last  s|)ecies  survived  to  the  Eocene,  where  it  is  known  in  the  Paris 
Basin  as  0.  eversa^  and  in  Maryland  as  0.  sub-eversa. 

GrYPHuEA. 

0.  ^Mitalarit,  Lam.  (ip.)*  Bronn,  Leth.  Qeog.  pi.  32,  f.  1. 

0$trta^  id.y  Lam.,  Am.  3Ius.,  y.  8,  p.  160,  pi.  22,  f.  8. 

Common  at  Georgetown,  Georgia;  Dr.  Little. 

G.Tkirai,  0»bb,  Proe.  Aead.,  180],  p.  329. 

This  is  a  rare  siiecies,  and  seems  to  be  confined  to  the  neighbor- 
hood of  Alabama  and  Georgia.  I  described  it  from  the  former 
State,  and  now  have  it  from  near  Fort  Gaines,  Georgia,  whence  it 
was  sent  by  Dr.  Little.  It  is  intermediate  between  the  narrowest 
forms  of  0»  vesiciilaris  and  O,  pitcherii.  From  the  former  it  can 
be  distinguished  by  the  sides  being  narrowed  and  sloping  nearly 
ftraight  from  the  umbone,  which  is  narrower  and  more  prominent 
than  is  Lamarck's  species.  From  G.  pUcherii^  which  it  most  re- 
sembles, it  can  be  distinguished  by  being  less  distinctly  lobed 
laterally;  by  the  hinge  area  of  the  lower  valve  being  broader  and 
flatter,  and  by  the  beak  being  very  minute  instead  of  being  large 
and  incarTed. 

ExooTRA,  Say. 

liitttata.  Say,  Joarn.  Phila.  Aoad.,  1  ser.,  toI.  2,  p.  43. 

To  the  already  long  synonymy  of  this  si)ecies  must  be  added 
E.iMitrrapia^  Con.,  Journ.  Acad.,  2  s.  v.  3,  p.  330,  pi.  34,  f.  15. 

I  have  this  latter,  which  is  only  an  attached  lower  valve  of  E. 

cMtatofOf  every  size  and  of  every  degree  of  attachment  from  an 

ifanoftt  total  obliteration  of  the  ribs,  to  a  perfectly  free  and  typi- 

cdcMtota.    They  are  marketl  Georgetown,  and  five  miles  north 

of  Lmnpkio,  Stewart  County,  Georgia. 


wdiiatiHi,  Gabb. 

tyateUiiodenn  was  described  by  me  as  coming  from  the  Cre- 
r  Oregon.    It  was  given  me  by  a  friend,  who  at  the  same 
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time  told  me  that  was  the  locality.  Since  then  an  extensive  ac- 
quaintance with  the  Cretaceous  rocks  of  the  west  coast  of  North 
America,  including  not  a  little  with  the  geology  of  Oregon,  renders 
me  doubtful  of  the  accnrac}'  of  the  information.  The  specimen 
is  preserved  in  a  liglit-colored  limestone,  entirely  unlike  anything 
I  know  of  in  our  Pacific  States,  but  which  looks  suspiciously  like 
some  Cretaceous  rocks  I  have  seen  from  Peru.  It  may  conse- 
quentl}'  prove  to  be  a  South  American  fossil,  tliough  this  is  only 
a  conjecture. 

Paliurus.     New  Genus. 

A  free  serpuloid  tube,  usually  with  a  triangular  cross  section 
externally  ;  circular  internally ;  tube  straight  or  slightly  twisted 
or  bent. 

P.  trian^laris,  n.  s.,  pi.  17,  f.  11,  12,  13. 

I  propose  this  name  for  a  common  little  annelid  in  the  white 
limestone,  found  especially  abundant  at  Vinceiittown,  New  Jersey. 
It  is  free,  and,  as  above  described,  has  an  external  triangular  cross 
section ;  the  two  ends  are  open,  and  the  apertures  are  circular. 
The  carinas  are  subangular  or  rounded,  the  sides  more  or  less 
deeply  grooved,  and  the  entire  shell,  usually  about  three-fourths 
of  an  inch  ion<i:,  is  slightly  twisted  or  irrogulavly  curved,  though 
varvintc  little  from  a  strai«i:ht  line.  The  diameter  is  about  .06  or 
.07  inch. 
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December  5. 

Mr.  Yaux,  Vice-President,  in  the  chair. 

Fortj-two  members  present. 

The  following  papers  were  presented  for  publication  : — 
'*Our  Sidereal  System  and  the  Direction  and  Distance  of  its 

Centre."    By  Jacob  Ennis. 
"On  some  Extinct  Reptiles  and  Batrachia  from  the  Fort  Union 

and  Fox  Hills  Beds  of  Montana."     By  Edw.  D.  Cope. 

0/1  Ozocerite. — Prof  Leidy  remarked  that  the  fine  collection  of 
s|>ecimens  of  Ozocerite,  and  minerals  with  which  it  is  found  asso- 
ciated, presented  this  evening  by  Mr.  Paul  Dobel,  through  Dr.  F. 
Migerka,  the  Austrian  Commissioner,  were  well  worthy  the  atten- 
tion of  the  members.  The  Ozocerite,  Erdwachs  or  mineral  wax  of 
the  Germans,  is  found  in  association  with  clay,  sand,  and  salt,  at 
Boryslaw,  in  the  Carpathians,  Galicia.  The  collection  consists  of  a 
fine  series  of  the  Ozocerite  of  different  varieties :  the  ordinary  brown 
resin-like  kind ;  a  lemou-3-ellow  flaky  form  ;  another  lemon-yellow 
but  fibrous  kind ;  a  black  carbonaceous  form,  etc.,  with  specimens 
associated  with  rock  salt,  and  others  with  clay  and  sandstone. 
Besides  these  there  ai'e  a  number  of  specimens  obtained  from  the 
crude  material ;  a  mass  of  chocolate-brown  hue  ;  another  undistin- 
^uishable  in  ap|)earance  from  ordinary'  j-ellow  beeswax,  and  a  third 
looking  like  while  wax  or  like  parafHne. 

On  Hyraceum. — Prof.  Leidy  remarked  that  the  large,  black 
bituminous-looking  mass  presented  this  evening,  through  Mr. 
II.  C.  Coates,  Commissioner  of  the  Colony  of  Cape  of  Good  Hope, 
is  the  substance  called  Hyraceum,  and  is  said  to  be  the  inspis- 
sateil  urine  of  the  Hyrax  capensis.  The  animal  is  reputed  to 
inhabit  gregariously,  rocky  places  at  the  Cape  of  Goo<l  Hope. 
The  accumulated  urine  in  hollows  of  the  rocks,  gradually  evapo- 
rating, is  supposed  to  give  rise  to  the  product  in  question.  It  is 
reported  as  having  been  employed  in  medicine  with  the  same  effect 
as  cftstoreum. 

Prof.  Cope  remarked  that  a  material  resembling  the  concretion 
made  by  the  urine  of  Hyrax  was  found  in  the  fissures  of  the  rocks 
ID  New  Mexico.  It  was  probably  the  fecal  and  renal  deposit  of 
the  wild  rat,  Ntotoma, 

On  Itacolumite, — Prof.  W.  P.  Blare  remarked  that  the  Mineral 
Departneiit  of  the  National  Museum  at  the  Centennial  Exhibition 
had  reoentljr  received  aome  specimens  of  flexible  sandstone,  re- 
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ported  to  be  from  Mariposa  County,  California,  which  are  inter- 
esting and  worth}'  of  note  by  reason  of  the  new  locality,  and  as 
showing  the  peculiarities  of  this  kind  of  sandstone  in  a  marked 
degree.  The  specimens  are,  also,  unusually  fine,  some  being  over 
thirty  inches  in  length,  and  only  two  square  inches  in  section. 
The  color  and  the  structure  appear  to  be  the  same  as  in  flexible 
sandstone  from  other  localities.  Thin  and  small  scales  of  silver 
mica  arc  abundant.  It  bends  with  little  resistance  up  to  a  certain 
point,  and  without  elasticity,  but  is  rigid  beyond  that  point. 
When  held  up  by  one  end  and  shaken,  the  motion  is  transmitted 
in  wave-like  vibrations  as  in  a  cord,  but  the  limit  of  movement  is 
sensibly  felt  like  a  blow  or  shock.  A  specimen  thirty-two  inches 
in  length  may  be  bent  seven  and  a  half  inches  to  one  side  or  the 
other  of  a  straight  line.  The  freedom  of  movement  is  greatest  at 
right  angles  to  the  plane  of  lamination.  The  specimens  are  also 
capable  of  being  sensibly  extended  when  pulled.  In  a  specimen 
thirty-two  inches  long  tiie  extension  amounted  to  about  half  an 
inch.  No  examinations  under  the  microscope  have  been  made,  as 
they  should  have  been,  to  show  the  structure.  The  freedom  of 
movement  up  to  a  certain  point,  and  the  rigidity  beyond  that 
point  indicate  that  there  is  a  tolerably  uniform  distance  between 
the  grains  of  sand  and  a  certain  amount  of  movement  possible 
among  them,  and  that  by  bending,  the  grains  ai'e  brought  into 
contact  with  each  other.  The  theory  of  the  late  Prof.  C.  M.  Weth- 
erill  that  the  grains  of  sand  are  shaped  like  dumb-bells  was  referred 
to  with  a  doubt  of  its  correctness.  The  part  which  the  scales  of 
mica  play  can  onl^-  be  shown  by  the  examination  under  a  micro- 
scope of  carefully  ground  sections  of  the  stone,  which  might  per- 
haps be  prepared  for  cutting  b}-  solutions  of  soluble  glass. 

Prof.  Leidy  stated  that  he  had  examined  Itacolumite  micro- 
scopically without  being  able  to  detect  anything  like  the  duml> 
bell  structure  described  by  Dr.  Wetherill.  He  supposed  that  the 
intermingling  of  grains,  differing  in  translucency  and  color,  gave 
rise  to  the  impression  of  a  dumh-bell  arrangement.  Thus  a  pair 
of  adherent  translucent  grains  surrounded  with  smaller  colored 
ones  would  give  rise  to  such  an  impression. 


December  12. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Forty-four  members  present. 
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December  19. 
Mr.  Vaux,  Vice-President,  in  the  chair. 
Thirty-five  members  present. 

Mineralogical  Notes. — Mr.  Joseph  Willcox  said  that  the  two 
fine  cr^'stals  of  scapolite,  which  were  presented  this  evening  by 
Mr.  Vaux,  were  found  at  a  new  locality  for  this  mineral,  in  St. 
Lawrence  County,  N.  Y.,  and  that  a  specimen  from  the  same 
liKrality  had  recently  been  received  in  this  city  which  weighs  about 
25  pounds,  and  is  probabl}'  the  largest  scapolite  crystal  ever  found. 

He  also  referred  to  a  specimen  of  quartz  on  tlie  table  from  the 
well-known  localit}'  of  green  quartz  at  Blue  Hill,  in  Delaware 
County,  Pa.  This  specimen  had  been  exposed  to  the  weather  for 
a  few  weeks,  and  had  lost  nearly  all  its  green  color.  This  green 
quartz  is  found  in  several  veins  of  chlorite,  much  decomposed, 
and  each  of  different  intensity  in  color.  The  quartz  occurring  in 
each  vein  corresponds  in  color  to  the  matrix. 

Impurities  in  Drinking  Water, — Mr.  Willcox  also  stated  that, 
during  the  last  eight  years,  whenever  the  Schuylkill  River  has 
been  covered  with  ice,  he  observed  that  the  water  supplied  by  the 
cit}'  possessed  a  disagreeable  odor  and  taste,  like  chlorine.  Large 
quantities  of  chloride  of  lime  are  daily  used  at  Manayunk  and  at 
the  Wissahickon  for  bleaching  purposes,  and  the  chlorine  gas  is 
liberated  from  it  by  the  application  of  alum  and  sulphuric  acid. 
A  large  portion  of  the  chlorine  gas  subsequently  escapes  from  the 
water  before  it  reaches  Fairmount;  but  when  the  river  is  covered 
with  ice,  this  process  of  purification  is  retarded,  and  the  offensive 
element  is  practically  conveyed,  in  a  covered  trough,  from  the 
mills  to  the  pumps  that  supply  our  city  with  water.  He  was  not 
competent  to  state  if  chlorine  in  this  condition  is  prejudicial  to 
health.  Being  a  powerful  disinfectant  it  may  be  a  providential 
inter|>ositioD  for  the  prevention  of  disease  that  might  be  caused 
by  the  fool  material  that  is  carried  in  such  profusion  through  the 
sewers  into  the  Schuylkill  River,  and  which,  on  account  of  the  ice, 
would  otherwise  be  transported  into  our  water-pipes  in  its  original 
imparity. 

On  EscreBcences  and  Excentric  Wood  Growths  in  the  Trunks  of 
TVeef.*— Mr.  Thomas  Mkehan  said  that  on  many  trees  were  pecu- 
liar exoresoences,  which,  op  to  a  few  years  ago,  had  been  referred 
priBUurlly  to  inaect  origin.  Catting  these  tlirough  lengthwise 
there  VM  no  appearance  of  this  agency.  There  were  layers  of 
wood  of  Muraal  growth,  Jaat  as  in  the  normal  parts  of  the  tree. 
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Kxamining  some  oak  knots  of  this  character,  and  finding  pulve- 
rulent fungoid  matter  abundant  on  the  surface,  he  said  he  had 
introduced  some  of  these  to  the  Academy  a  few  years  as^o,  and 
suggeste<i  this  as  a  substitute  for  the  insect  theory,  but  subse- 
(jui^nlly  Professor  Farlow  had  kindly  examined  tiieni  critically 
and  found  no  trace  wliatever  of  fungoid  matter  in  their  strueliire. 
This  left  us  wholly  in  the  dark  as  to  tlie  exact  origin  of  these 
stuctures. 

It  was  worth  noting  that  these  excrescences  were  often  of  a 
uniform  character  in  each  spc^cies  of  tree.  In  many  cases,  no 
matter  how  large  or  how  old  they  were,  they  would  separate  from 
the  parent  stem  easily  b}'  a  short  sudden  blow.  He  had  made 
collections  of  these  and  in  most  cases  found  great  uniformity.  In 
Quercua  ohfasi/oha  they  were  depressed  globose,  in  Faf/uti  sj/ioa- 
tica  (American  beech)  they  were  convex  and  oval,  with  the 
narrow  ends  crosswise  with  the  trunk.  In  the  Acer  rubntni  (vaX 
maple)  they  were  oval  but  drawn  out  lengthwise.  In  the  common 
weeping  willow  they  varied  very  much  in  size,  sometimes  being 
as  large  as  a  bushel  measure,  but  always  knocking  out  easily  as 
in  all  named  before.  In  the  common  cherry  {Cerasns  omuni)  and 
the  paper  mulberry  (BrousHonnefia  papyri/era)  the  excrescences 
were  also  very  irregular  in  form,  and  seemed  to  have  a  stronger 
attachment  to  the  parent  stem  than  the  others.  The  apple  had 
very  small  and  numerous  ones  in  some  species  ;  and  it  was  from 
an  examination  of  these,  he  said,  that  he  had  derived  the  key  to 
the  whole  subject.  On  the  bark  of  some  kinds  of  apple  trees 
numerous  small  pea-like  projections  would  exist  on  the  bark 
within  a  space  of  a  few  inches.  On  cutting  open,  these  were 
found  to  be  not  vesicular,  but  to  be  filled  with  harcl  and  perfect 
wood.  A  careful  examinaticm  showi?d  that  these  woody  masses 
took  their  rise  seemingly  from  the  liber,  to  which,  in  the  newly 
formed  cases,  they  would  be  found  still  attached  by  a  small 
thread-like  vessel. 

In  order  to  understand  their  formation,  it  was  necessary  to 
understand  how  wood  was  made.  In  man}*  trees  the  annual  layer 
was  so  regular,  and  seeujed  to  be  placed  so  nicely,  that  one  not  a 
botanist  might  be  pardoned  for  believing  that  the  sap  was  changed 
to  woody  matter  in  the  leaves,  and  the  new  formed  matter  sent 
<lown,  sliding  over  the  old  layer  like  the  sections  of  a  telescope; 
but  tiiough  the  focnl  was  prepared  by  the  leaves  in  a  great  meas- 
ure, the  actual  growth  was  made  by  the  germination  of  some  of 
the  cells  along  the  whole  outside  wall  of  last  year-s  wood  beneath 
tiie  inner  bark.  In  his  own  observations  of  this  process  he  had 
Uikcn  the  common  cherry  for  his  cxperinients.  The  germination 
of  the  cells  takes  place  here  about  the  middle  of  June.  He  takes 
a  healthy  cherry  tree  and  strips  it  entirely  of  its  bark  to  any 
length  desired.  At  that  season  a  viscid  liquid  will  be  found 
covering  the  woody  surface  in  abundance.    Tlie  stripped  part  is 
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covered  with  a  cloth  to  prevent  evaporation,  and  in  a  few  days 
niinuToiis  tlots,  like  needle  points,  will  be  seen  about  the  sixteenth 
ut  an  iiieli  apart  all  over  the  surface.  Tliesc  are  the  young  ceils 
which  have  germinated  from  those  of  last  year.  They  continue 
£!iTniinatin;^.  one  from  the  other,  until  they  meet,  when  tliey  unite 
ami  form  a  complete  surface.  In  tlie  fail  a  layer  of  wood  will  l)e 
found  just  as  tliick  as  in  the  part  of  the  tree  not  disljarked,  and 
a  ^ihiile  layer  of  lilK?r,  with  its  outer  coat  of  cellular  matter — 
perfect  bark — will  have  l>een  formed  over  the  whole.  The  entire 
I'urniation  of  woo<l  and  bark  can  thus  be  seen  by  tlie  ordinar}'" 
ob>er\'er,  without  the  necessity  of  any  nice  microscopical  work. 
OlJier  people  liave  tried  the  experiment  with  other  trees.  He  lias 
seen  large  a])ple  trees  that  have  had  their  bark  peeled  wlioUy  off 
from  their  trunks,  at  the  season  named,  make  an  entire  new  layer 
of  Iwrk  and  wood,  not  only  with  no  injury  to  the  tree,  but  to  its 
manifest  enjoyment;  but  his  own  experiments  were  confined  ex- 
chisively  to  the  cherry. 

liy  tins  ex|>eriment  we  learn  that  there  is  no  difference  pri- 
marily in  any  part  of  the  annual  covering.  Tlie  same  cell  may 
lieoomc  permanent  tissue  or  generating  tissue — and  from  the 
jrenerativc  tissue  may  come  before  the  season  of  growth  closes 
every  form  of  structure  known  to  anatomists,  from  pure  wood  to 
the  outermost  cuticle  of  the  bark,  llow  these  cells  become  differ- 
entiated ma}'  be  passed  over  here.  We  know  that  cell-growth  is 
not  always  uniform  in  its  oi^erations.  The  law  that  changes  the 
outermost  series  of  newl}*  made  cells  into  liber  need  not  neces- 
sarily o|>erate  so  exactly  as  to  make  them  perfect  to  this  end — a 
few  may  be  thrown  off  into  the  liber  as  generative  tissue — and, 
granting  this  possibility,  we  see  how  the  woody  granules  in  the 
apple  bark  are  formed. 

How  cells  usually  of  one  character  may  be  made  to  assume 
others  is  shown  in  the  formation  of  adventitious  buds.  Sachs  (Text 
Hook.  Eng.  cd.,  p.  563)  thinks  that  few  dicotyledons  produce 
adventitious  buds.  The  shoots  that  often  spring  from  the  bark 
of  the  older  stems  of  trees,  he  sa^'s,  are  probably  from  dormant 
buds  which  have  retained  vitality,  though  buried  frou)  the  first 
growth  of  the  stem.  This  sort  of  growth  is  true.  In  Gym  no- 
daduif  the  buds  formed  the  first  3'ear  in  the  axil  of  the  leaves  are 
in  a  linear  series  of  three  or  more,  of  which  but  one  is  generally 
seen  above  the  surface ;  bat  after  many  years,  if  the  bark  be  gently 
shaved,  these  will  be  found  just  beneath  the  surface  as  they  were 
the  first  3'ear,  having  kept  along  their  hidden  growth  all  that  time. 
In  some  magnolias  {M.  acuminata^  3L  tripetela)^  besides  the  axil- 
lary bud  one  forms  exactly  horizontal  to  it,  on  the  side  opposite  to 
the  direction  of  the  apiral  growth.  This  bud  is  rarely  seen  above 
the  anrrace,  and  has  not  b^n  before  made  known  to  botanists  as 
I  believe,  bat  may  alwaya  be  found  beneath  the  surface  of  the 
stronger  shoots  when  the  bark  is  gently  shaved,  no  matter  how 
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great  may  be  the  age,  unless,  as  somctiiDes  happens,  sonic  acci- 
dent should  favor  its  (ievelopment  to  a  perfect  branch.  These  are 
the  sort  of  buds  referred  to  by  Prof.  Saclis,  and  of  course  make 
up  their  share  of  new  branches  when  time  comes  to  favor  them. 
He  knew  of  no  dicotyledonous  tree  that  could  not  be  made  to 
throw  out  numerous  adventitious  buds  from  any  part  of  its  sur- 
face by  sawing  off.  In  our  common  street  maples  this  was  every- 
day experience.  A  few  inches  below  the  cut  generally  died  back 
from  evaporation  of  the  juices;  but  when  the  shoots  pushed  out 
they  came  bj'  the  dozens  in  the  space  of  a  few  inches.  Now  in  the 
original  shoot— the  first  year's  growth — there  would  be  found  in 
a  vigorous  specimen  seldom  more  than  six  buds  in  a  length  of  six 
inches ;  but  in  a  strong  six  year  old  branch  of  maple  (Acer  dasy- 
carpum)  cut  back  he  had  seen  as  many  as  fifty  shoots  in  that 
space.  He  exhibited  a  one  year  shoot  of  Gatalpa^  where  the  nor- 
mal buds  were  ten  inches  from  each  other.  In  old  branches  cut 
back  in  early  winter,  so  that  the  siirlace  may  harden  a  little 
before  spring,  and  thus  the  tree  lose  little  of  its  juices  by  evapo- 
ration, shoots  will  come  out  numerously  from  any  part  of  the  foot 
space  between  these  original  buds. 

It  was  interesting,  however,  to  note  that  in  no  case  that  he 
knew  of  would  adventitious  buds  be  produced  between  the  nodes 
from  a  one  year  old  branch.  Such  a  branch  cut  heneath  the  node 
invariably  died  to  the  next.  It  would  seem  as  if  the  demand  ou 
the  nutritive  powers  of  the  plants  for  the  axial  elongation  had 
left  the  oenerative  tissue  w^ith  less  power  than  in  subsequent  years 
they  may  possess. 

How  cells  which  under  some  circumstances  become  permanent 
tissue,  or  at  best  generative  tissue,  may  become  the  parents  of 
adventitious  buds  and  shoots  was  well  shown  in  cutting  down 
horse  chestnuts,  some  poplars,  and  some  birches.  As  before 
said,  during  the  season  following  the  first  year,  no  adventitious 
buds  will  form  ])elween  the  nodes,  when  the  branch  is  shortened; 
but  in  the  older  trees,  the  new  cells  from  the  generative  tissue  all 
along  the  exposed  part  or  surface  of  the  stump  form  adventitious 
buds  and  branches.  The  whole  circle  between  last  year's  wood 
and  the  bark  produces  a  forest  of  branches.  He  had  seen  this 
also,  he  said,  in  Cot3iedons  and  other  succulents  under  green- 
house culture. 

From  these  considerations  there  was  no  reason  why  cells,  pre- 
destined, under  ordinar}' circumstances,  to  be  merely  bark  cells  in 
their  change  from  wood  cells,  should  not  occasionally  retain 
enough  of  growth  force  to  carry  on  a  feeble  wood  constructing 
system  of  their  own. 

We  thus  come  naturally  to  the  origin  of  these  woody  excres- 
cences. Imperfectly  formed  liber  cells,  still  retaining  their  genera- 
tive power,  would  make  a  growth  the  next  season,  forming  a  layer 
of  wood  and  making  its  own  cortical  layer,  simultaneous  wiih 
the  normal  wood  growth  of  the  tree,  assimilating  from  the  same 
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Store  of  reserve  Toaterial  that  the  normal  growth  does.  The 
proof  of  all  this  lies  iu  tlie  cutting  tliroiigh  longitudinally  of  one 
of  these  excrescences  when  it  will  be  found  to  have  made  one 
more  annual  la^'er  from  the  point  of  its  origin  than  the  tree  itself, 
showing  that  the  origin  dated  from  a  double  set  of  germinating 
cells  in  that  one  3*ear. 

Where,  as  in  the  weeping  willow  and  cherr3',  the  excrescences 
are  protrudeil  much  Ix^yond  the  normal  diameter  of  the  tree,  the 
annual  layers  of  wood  are  on  the  average  tliicker,  through  having 
assimilated  a  greater  share  of  food  ;  as  is  generall}'  the  case  with 
cells  situated  above  an  obstruction,  for  instance,  as  when  a  wire 
isf  fasteuetl  around  a  branch,  a  ring  of  bark  taken  off,  or  other  means 
employed  to  interfere  with  the  connection  between  root  and  foliage. 

Sir.  Meehan  further  said  that  explanation  of  growth  in  connec- 
tion with  these  excrescences,  explained  also  much  that  was  usually 
inexplicable  in  the  various  exeentricities  of  growth.  He  exhibited 
a  «{>eeinien  of  a  trunk  of  a  Bauhinia^  presented  to  the  Acadcm3' 
by  the  Brazilian  Centennial  Commission,  in  which  the  wood 
seomeil  a  mere  fasciculus  of  many  separate  stems,  forming  a  sort 
of  liirneous  mosaic  work.  The  trunk  was  about  six  inches  in  one 
direction,  and  two  iu  the  other.  The  first  year's  growth,  round 
the  small  pith,  was  circular;  the  subsequent  ones  irregular 
throncrh  the  var3'ing  powers  of  growth  in  the  germinating  tissue. 
A'ery  often,  but  a  very  small  section  of  the  previous  year's  circle 
of  woo<l  would  germinate,  in  which  case  the  whole  growth  would 
be  made  from  that  point  pressing  round  and  over,  with  great 
luxuriance,  and  enveloping  the  bark  as  well  as  wood  ot*  the  pre- 
vious year.  Mr.  Meehan  thought  it  quite  likely  that  the  cases  of 
WiMaria  with  bark  between  some  of  the  annual  layers  of  wood, 
might  be  explained  in  a  similar  way.*  The  subject  of  the  excen- 
tricity  of  the  annual  la3'ers  of  wood  in  trees  could  also  be  under- 
stood^ keeping  in  mind  the  generating  tissue,  and  its  varj'ing 
(towers  of  life  and  transformation.  An^'thing  which  favonnl 
nutrition  in  one  part  of  the  mass  of  cells  more  than  in  another, 
would  increase  their  power  of  growth,  and  induce  thicker  la^-ers 
at  that  point  than  in  others.  A  ver}'  hot  sun  on  one  side,  or  in 
one  season  on  one  side,  or  on  particular  spots  on  one  side,  induc- 
ing an  inordinate  evaporation  from  those  parts,  would  weaken  the 
vital  power  of  the  cells  just  there.  The  germination  would  be 
weak,  and  the  woody  layer  thin.     Cold  winds  on  one  side  in  ver^' 

■  Since  making  the  above  remarks  I  have  had  brought  to  my  attention 
that  in  1878,  M.  Licopoli,  of  Naples,  in  some  publication  not  known  at 
this  wiitinff,  has  suggested  that  the  appearance  of  bark  mixed  with  the 
wood  of  WiHaria  is  due  to  the  formation  of  womly  mutter  by  the  bark, 
which  wood  then  oontinnes  to  grow,  and  leaves  the  hark,  as  it  were,  behind 
the  wood,  instead  of  being  pushed  steadily  before,  as  in  normal  wood 
irrowlh.  Although  sure  that  my  facts  were  as  I  detailed  them,  it  is  pleas- 
ant to  have  the  oonflrmation  of  my  views  of  these  atmornial  wood  urowths 
ia  thU  independent  way. 
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cold  weather  would  have  the  same  effect  in  some  cases.     The  con- 
tinual  blowing    of  trees   always   in    one  direction  might  favor 
assimilation  by  the  cells  on  one  side  more  than  on  the  other,  or 
even  the  closer  proximity  of  some  cells  to  healthy  foliage  or  vigor- 
ous roots,  would  give  them  a  great  advantage  over  others,  and 
the  layer  would  thicken.     In  some  plants  there  was  pretty  equally 
divided  power.     The  whole  mass  of  tissue  seemed  equally  and 
regularly  vitalized,  and  the  generative  tissue  formed  a  new  la3*er 
of  wood  of  about  equal  thickness  all  round.     But  in  other  trees 
some  masses  of  cells  seemed  to  easily  draw  from  the  others  more 
than  their  share,  and  the  latter  were  correspondingly  weakened. 
This   was   beautifully   illustrated   in   the   Hornbeam    (Carpinus 
Americana).    Here  the  irregularities  in  the  thickness  of  the  annual 
layers  defied  all  system.     They  miglit  be  very  thick  at  one  point, 
and  yet  at  an  inch  or  two  above  or  below  the  same  layer,  be  very 
thin.     The  red  cedar  (Juniperus   Virginiana)  exhibited  similar 
characters,  except  that  the  loss  of  generative  power  in  some  of  the 
cells  was  more  uniformly  in  a  direction  lengthwise  with  the  stem. 
In  a  section  he  had  recently  examined  the  annual  layers  were 
tolerably  regular  for  fifteen  years.     A  young  tree  of  the  same 
species  had  then  grown  up  close  to  it  on  one  side,  and  the  annual 
layers  became  thinner,  finally  ceasing  there.     The  other  sides  grew 
on  as  before,  the  layers  tapering,  with  the  weakened  vitality,  to 
where  the  tissue  was  wholly  at  rest.     So  in  various  parts  of  the 
outline  could  be  noted  the  time  when  various  parts  of  the  gene- 
rative tissue  lost  vital  power.     In  one  part  of  the  section,  in  a 
direct  line  from  the  centre,  there   was  a  continuous  and  nearly 
regular  annual  la^-er  for  over  fifty  years;  but  in  many  directions, 
by  counting  the  rings  or  layers,  the  time  could   be  traced  when 
the  tissue  ceased  to  be  generative  or  almost  so,  fifteen,  eighteen, 
twenl^'-eight,  and  so  on.     All  the  cases  of  peculinr  exccntricities, 
Uedera^  Toxicodendron^  Ampelopsia^  and   the  peculiar  cases  of 
ordinary  timber  trees,  could  be  explained  by  this,  so  far  as  to  note 
that  the  immediate  law  was  a  loss  of  generative  power  in  the  cells 
of  the  annunl  layer.     Of  course,  the  indirect  causes  leading  to  this 
would  be  very  numerous,  and  left  room  for  much  more  investi- 
gation.    The  remarks   were  made  as   much   as    possible  in  lan- 
guage divested  of  botanical  technicalities  for  the  benefit  of  those 
interested  in  tiie  many  other  brandies  of  science  present;    but 
those  who  would  pursue  the  subject  of  wood-growth,  as  described 
heie  and  applied  to  the  explanation  of  excrescences  and  eccentri- 
cities, arc  referred  to  Sach's  Text  Book  of  Botany. 

Mr.  Martindale  incpiired  if  Mr.  Median  had  noted  the  square 
growth  of  a  coniferous  trunk  from  tiie  Pacific  coast,  on  exhibition 
at  the  recent  Centennial,  and  if  that  growth  could  be  accounted 
fur  on  his  ex|)lanations  ? 

Mr.  Median  replied  that  he  had  examined  that  trunk.  It  was 
square  only  at  the  lower  end.  It  was  of  Ficea  amabilis.  At  the 
four  corners  the  annual  layers  were  thicker  than  at  the  sides.     He 
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had  no  doubt  that  in  that  case,  and  in  similar  ones  if  the}'-  were 
repeated,  four  strong  roots  had  grown  out  at  nearly  equal  dis- 
tances, and  the  mass  of  cells  nearest  to  these  roots  had  an  advau- 
Uige  in  nutrition.  We  saw  this  in  the  trees  of  onr  own  forests. 
Just  in  proportion  to  the  vigor  of  the  roots  below  was  the  thick- 
ness and  irregularity  of  the  trunk  for  a  considerable  distance 
above.  If  these  trees  had  but  four  main  roots  of  equal  strength 
at  equal  distances,  a  portion  of  the  trunk  would  be  about  square. 

Mr.  J.  H.  Redfield  inquired  whether  Mr.  Meehan  would  class 
C3'press  knees  among  the  excrescences  he  had  described  ? 

Mr.  Meehan  replied  not,  as  they  were  an  outgrowth  from  the 
normal  woody  s^'stem  of  the  roots  of  the  ti*ee,  while  the  excres- 
cences originated  in  the  liber,  or  the  tissue  very  closely  allied 
thereto. 

Pickeringiie  from  Colorado, — Mr.  E.  Goldsmith  stated  that  he 
has  observed,  in  the  Mineralogical  Collection  of  the  Academy,  a 
white  mineral  which  had  not  been  determined.  His  examination, 
which  was  principally  a  chemical  analysis,  proved  it  to  be  the 
above-named  species.  As  Peru  and  Nova  Scotia  are  localities 
where  this  mineral  has  been  found  previously  (see  Dana's  Descrip- 
tive Min.,  p.  653),  this  seems  to  be  the  first  observation  of  Picker- 
ingitc  in  the  U.  S.  Dr.  John  LeConte  collected  it.  The  particu- 
lar note  on  bis  label  is,  near  Monument,  near  Colorado  City,  Col. 
Terr. 

The  mineral  is  crystallized  in  very  thin  needles,  which  can  only 
be  seen  when  it  is  broken  ;  these  crystals  keep  within  the  mass 
well.  Externally  it  is  apt  to  become  powdery.  Its  taste  is  as- 
tringent. 

Hardness  about  =  1. 

Specific  gravity  in  oil  of  turpentine  =i  2.0105 
*'  '*        "  water  =  1.7290 

In  the  flame  reaction  he  noticed  the  presence  of  sodium  and 
potassium.  The  last  element  has  been  noticed  by  How  in  the 
Pickeringite  from  Nova  Scotia.  Sodium  seems  not  to  exist  in 
the  compound  found  in  Nova  Scotia  or  Peru. 

The  blowpipe  reaction  indicated  water,  alumina,  and  sulphuric 
acid. 

The  qualitative  analysis  proved  also  the  occurrence  of  a  minute 
quantity  of  proto  and  sesquioxide  of  iron,  and  magnesia  was  re- 
co^ized  to  be  in  the  solution. 

The  quantitative  analysis  gave  this  result : — 

§     =  38.69  per  cent. 

XI    =11.90      '* 

Ag  =    4.89      *' 

(Ka)  N*a  =    0.68      ** 

Sand  s=    1.90      ** 

By  difTerence  ft  =  41.94 


ti 


100.00 


ti 
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He  was  inclined  to  believe  that  the  average  sample  had  lost 
some  water  of  crvslallization. 

An  attempt  was  made  to  separate  the  potassa  from  the  soda, 
which  were  both  in  combination  with  chlorine,  bnt  the  reagent 
applied  failed  to  atfect  it.  The  chloride  of  potassium  could  have 
l)een  but  a  trace.  Having  also  observed  that  the  (piantity  of  iron 
in  the  mineral  was  small,  it  was  considered  useless  to  measure  it. 

Epnomite  on  Bricl^-walh, — Mr.  Goldsmith  remarked,  with  the 
beginning  of  the  cold  season  the  brick-walls  of  Philadelphia  often 
become  coated  with  a  whitish  incrustation.  The  supposition  was 
current,  to  some  extent,  that  the  incrustation  was  a  mixture  of 
chloride  and  nitrate  of  sodium. 

Mr.  W.  H.  Dougherty,  of  this  city,  collected,  in  the  beginning 
of  December,  a  suHIcient  quantity  of  it,  and  examined  it  chemi- 
cally ;  to  his  surprise  lie  found  that  it  reacted  strongly  on  mag- 
nesia and  sulphuric  acid.  The  gentleman  handed  to  Mr.  G.  some 
of  the  substance,  which  the  latter  redetermined.  The  result  was 
the  same.  The  epsoroite  contained  besides,  as  an  impurity,  a 
small  quantity  of  sodium,  potassium,  and  chlorine. 

Mr.  Dougherty  endeavored  to  trace  out  the  origin  of  the  ep- 
somite,  and  analyzed  some  mortar  which  he  collected  from  a  wall 
that  had  on  its  surface  this  soluble  salt.  The  reactions  obtained 
proved  that  it  was  present.  When  fresh  mortar  was  treated  in 
the  same  way  the  presence  of  magnesia  was  recognized,  but  sul- 
phuric acid  was  not  found  in  it. 

The  idea  that  sulphuric  acid,  in  a  free  state,  could  l)e  present  in 
bricks  is  improbable ;  hence,  a  plausible  hypothesis  is  offered  to 
explain  its  presence :  The  coal  and  gas  used  in  the  city  contain 
small  quantities  of  sulphur,  which,  when  burnt,  is  oxidized  into 
sulphuric  acid,  and  tliis,  being  precipitated  on  the  wall,  will  event- 
ually also  touch  part  of  the  mortar,  out  of  which  it  will  extract 
the  magnesia,  and  thus  form  epsomite.  From  this  explanation  it 
may  be  inferred  that  the  lime  in  the  mortar  cannot  be  any  longer 
caustic,  for  caustic  lime  will  not  permit  the  sulphuric  acid  to  com- 
bine with  magnesia,  as  long  as  it  is  present  in  the  mixture.  The 
lime  in  mortar  is  converted  into  silicate  of  lime,  but  whether  the 
magnesia  is  also  changed  into  a  silicate  is,  I  presume,  not  known 
at  present. 


December  2G. 
The  President,  Dr.  Ruscdenberoer,  in  the  chair. 
Seventy-fonr  members  present. 

'Ulowing  papers  were  onlercd  to  be  printed : — 
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VOTES  OH  FISHES  FBOX  THE  ISTHMUS  OF  PANAMA,  COLLECTED  BT 

DB.  J.  F.  BBAN8F0BD,  U.  8.  N. 

BY   THEODORE   GILL. 

The  present  article  is  devoted  to  an  enumeration  of  fishes  col- 
lected by  Dr.  Bransford  during  a  recent  surve}'  of  the  Isthmus. 
Although  small  in  numbers,  the  collection  is  of  considerable  in- 
terest, inasmuch  as  there  are  in  it  several  new  species,  and  among 
them  representatives  of  two  genera  which  have  not  before  been 
known  to  be  represented  in  that  country.  These,  for  the  Isth- 
mus, new  generic  t3'pes,  are  Plalypcecilua^  hitherto  exemplified  by 
a  single  Mexican  species,  and  Piahucina^  previously  known  only 
from  two  species  found  in  Guiana  and  Venezuela. 

I  have  adopted  the  formulas  employed  by  Dr.  Giinther,  to 
enable  comparisons  readily  to  l)e  made  with  the  descriptions  of 
the  new  species. 

OOBIUS  SOPOBATOB. 

Synonymy. 

(•«ibiussoporator,  Cut,  and  Vnl.^  Hist.  Nat.  dcsPoigi9.,vol.  xii.  p.  50 ;  Ouich.^ 
Uisl.  Cub.  por  dc  la  8a«jra,  Poissons,  p.  127;  OuntJier,  Cat.  Fishes 
B.  M.»  vol.  ill.  p.  20;  th.  Trans.  Zool.  Soc.  London,  vol.  vi.  p.  388 
('•  Atl.  and  Pac.  Panama.'') 

One  specimen  was  obtained  at  Washington  Station. 

CICHLA80XA  CCEBULEOPUHCTATA. 

Synonymy. 

Acara  coemleopnnctataf  Kner  and  Steindaeher^  Sitzurgsl>er.  d.  baycr.  Akad. 
dl.  W.,  1863,  p.  222  ;  i6.,  Abhandlungen  d.  bayer  Akad.  dcr  W., 
II.  CI.,  b.  X.,  p.  16,  tab.  2,  fig.  8.  1804 ;  GuntJwr,  Trans.  Zool.  Soc. 
London,  vol.  vi.  p.  440,  1868. 

A  number  of  specimens  were  obtained  from  different  localities, 
Tiz,  Empire  Station,  February,  1875;  Rio  Frijoli,  March,  1875; 
and  Bahia  Soldado,  March,  1875. 

PLATTPCECILUS  XEHTAIJS. 
D.  10.    A.  9.    V.  6.    L.  lat.  25.    L.  tr.  7. 

Body  r^alarlj  compressed  backwards,  and  moderately  ele- 
vated ;  its  greatest  depth  being  in  advance  of  the  dorsal  fin,  and 
contained  three  and  a  half  times  in  the  total  length,  without  the 
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caudal ;  head  less  compressed  than  the  body  ;  the  width  of  the 
interorbital  space  is  less  than  one-half  the  entire  length  of  the 
head  ;  the  length  is  contained  three  times  and  a  half  in  the  entire 
length  without  the  caudal ;  the  diameter  of  the  eye  considerably 
exceeds  the  length  of  the  snout,  and  equals  one-third  the  length  of 
the  head ;  the  dorsal  fin  is  moderate,  higher  than  long,  and  its 
origin  is  about  midway  between  the  snout  and  the  middle  of  the 
caudal  fin ;  anal  fin  small ;  its  origin  is  opposite  the  middle  of 
the  dorsal  fin  ;  caudal  fin  round,  equal  to  the  length  of  the  head  ; 
its  depth  at  base  equals  three-fourths  the  length  of  the  head ;  the 
pectoral  fin  extends  considerably  beyond  the  root  of  the  ventral ; 
the  ventral  does  not  reach  the  origin  of  the  anal.  The  color  is  a 
uniform  brownish-olive,  with  no  caudal  spot ;  a  linear  band  crosses 
the  chin  parallel  with  the  lip ;  the  dorsal  has  a  deep,  black,  band- 
like spot  near  the  base  crossing  the  anterior  half. 

A  single  female  specimen,  65  millimetres  long,  was  obtained 
from  a  stream  on  the  Atlantic  side  of  the  Isthmus. 

Inasmuch  as  this  species  agrees  with  Platypcecilus  maculatus 
gencrically  in  the  position  of  the  ventral  fins  under  the  dorsal, 
and  thus  differs  from  all  related  forms,  it  appears  to  be  conge- 
neric with  it.  It,  however,  differs  much  in  the  comparatively 
elongated  body  and  less  number  of  rows  of  scales  between  the 
dorsal  and  anal,  as  well  as  in  other  respects. 

ASTTNAX  JENEUS. 

Synonymy. 

Tetragonoptcriis  frnons,  Guiither^  Proc.  Zool.  Soc.  London,  1800,  p.  819; 
»Vj.,  Cat.  Fishes  li.  M.,  vol.  v.  p.  326;  Kner  and  Steindachner,  Ab- 
hundl.  k.  bnycr.  Akad.  W.,  II.  CL,  b.  x.  p.  46;  Q'uniher,  Trans. 
Zool.  Soc.  London,  vol.  vi.  pp.  394,  478. 

Numerous  small  specimens,  which  would  at  least  have  been 
referred  by  Mess.  Kner  and  Steiiidacher  to  this  species,  were  ob- 
tained from  Empire  Station,  Bahia  Soldado,  and  the  Rio  Frijoli. 

FIABTJCINA  FAKAHENSIS. 
D.  10.     A.  12.     L.  lat.  80.     L.  trans.  8. 

The  height  of  the  body  equjijs  one-fourth  of  the  length,  exclud- 
ing, and  one-fifth  of  the  total,  including  the  caudal ;  the  head 
enters  a  little  less  than  three  and  a  half  times  in  the  length,  ex- 
clusive of  the  caudal ;  the  lower  jaw  projects  slightly  beyond  the 
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upper ;  the  8upramaxillary  extends  below  the  anterior  half  of  the 
eye;  the  diameter  of  the  eye  equals  about  three-fourths  of  the 
iDlerorbital  space,  is  somewhat  greater  than  the  length  of  the 
snout,  and  about  one-fourth  the  length  of  the  head  ;  the  middle 
postorbital  about  as  high  as  long ;  the  dorsal  fin  commences 
nearer  the  snout  than  the  sinus  of  the  caudal  fin,  and  behind  the 
Tertical  from  the  ventrals  ;  caudal  emarginated,  scaly  at  its  base  ; 
the  pectoral  fin  equals  about  one-fourth  the  length  of  the  head, 
and  its  point  is  about  intermediate  between  its  upper  axil  and  the 
ventral ;  ventrals  decidedly  shorter  than  the  pectorals.  The  color 
is  yellowish-brown,  with  a  dark  lateral  band  extending  from  the 
post-humeral  spot  to  a  dark  area  at  the  base  of  the  caudal ;  the 
dorsal  fin  has  a  black  spot  near  the  base,  which  crosses  the  ante- 
rior rays. 

Three  specimens — an  old  and  young — were  collected  in  the  Rio 
Frijoli,  and  an  adult  in  another  stream  emptying  into  the  Atlan- 
tic   The  two  adults  were  82  millimetres  long. 

This  species  is  interesting  on  account  of  its  western  and  north- 
em  habitat,  Piabucina  erythrinoides  having  been  discovered  in 
Lake  Maracaibo,  and  Piabucina  nnitseniata  in  British  Guiana. 
The  present  species  is  most  nearly  related  to  the  former,  but  dif- 
fers in  the  smaller  scales  and  otherwise. 

BHAMBIA  BBAKSFOBDn. 
D.  I.  6.     A.  13. 

The  head  is  covered  with  soft  skin  above;  the  adipose  fin  is 
long,  and  enters  two  and  two-thirds  times  in  the  total  length 
without  caudal ;  its  distance  from  the  dorsal  is  onl}*  equal  to  half 
the  length  of  the  dorsal;  the  maxillary  barbels  extend  behind  the 
anus,  or  the  origin  of  the  adipose  dorsal,  and  the  outer  ones  of 
the  mandible  beyond  the  inner  axil  of  the  {>ectorals ;  the  height 
of  the  body  below  the  dorsal  equals  nearl}'  one-fifth  of  the  total 
length  without  the  caudal ;  the  head  forms  less  than  one-fourth 
of  the  length  without  the  caudal;  the  lower  jaw  is  considerably 
the  shorter;  the  band  of  intermaxillary  teeth  is  about  six  times 
as  wide  as  deep;  the  eyes  are  nearly  midway  between  the  snout 
and  sabopercular  margin  ;  and  the  diameter  is  contained  two  and 
a  half  times  in  the  width  of  the  interocular  space;  the  dorsal  fin 
is  acmrcely  higher  than  long ;  its  first  spine  is  quite  slender,  and 
equal  to  about  three-fourths  of  the  head's  length ;  the  pectoral 
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spine  is  half  as  long  as  the  head  ;  a  minnte  porus  axillaris  is  de- 
veloped ;  the  posterior  rays  of  the  anal  fin,  when  depressed,  fall 
some  distance  sliort  of  the  end  of  the  adipose  fin ;  the  free  por- 
tion of  the  tail  is  somewhat  higher  than  long ;  caudal  fin  forked, 
with  both  lobes  rounded ;  the  length  of  the  lower  is  contained 
five  and  a  half  times  in  the  total ;  the  color  is  a  uniform  purplish- 
brown  ;  the  dorsal  fin  lightened  by  the  usual  basal  cross-band. 
A  single  specimen  was  obtained  at  Camp  Marie  Caretta,  January, 
18T5. 

The  specimen  is  distinguished  from  those  of  R,  Wagneri  de- 
scribed, by  tlie  proportions,  although  it  is  possible  that  it  may  be 
conspecific  with  them. 

LOBICABIA  TTBACAHTHA. 

Loricaria  uracaDthaf  Kner  and  Steindachner,  Abhandl.  bayer.  Akad. 
Wiss.,  II.  CI.,  b.  X.,  p.  56,  taf.  6,  fig.  8;  Ounther,  Trans.  Zool.  Boo. 
London,  vol.  vi.  pp.  393,  478. 

Eight  specimens  were  obtained  at  Empire  Station. 

LOBICABIA  BBAHSFOBDL 

D.  1,  7.     A.  6.    V.  1,  5. 

Snout  (probably  broad  ? — broken  off) ;  eye  small,  its  vertical 
diameter  being  about  equal  to  half  of  the  width  of  the  interor- 
bital  space  ;  the  space  itself  is  flat,  and  the  orbits  are  surmounted 
by  slight  crests ;  the  posterior  portion  of  each  orbit  has  a  slight 
notch  tending  upwards;  (teeth  probably  small,  and  numerous  in 
both  jaws  ?) ;  lower  side  of  the  head  naked ;  opercula  and  the 
marginal  scutes  of  the  head  with  a  broad,  dense  band  of  nearly 
equal  erectile  bristles ;  scutes  of  the  neck  with  two  obsolete 
carinas ;  L.  lat.  28 ;  there  are  six  lateral  scutes  between  the  pec- 
toral and  ventral  fins ;  the  scutes  of  tlie  thorax  are  polygonal 
and  in  irregular  rows  ;  those  of  the  belly  scale-like — i.  c,  with 
convex  margins — and  arranged  in  transverse  rows,  somewhat 
arched  forwards;  the  two  lateral  ridges  coalesce  on  the  eighteenth 
lateral  shield ;  the  origin  of  the  dorsal  fin  is  nearly  above  the 
middle  of  the  base  of  the  ventral  fin;  the  caudal  fin  is  slightly 
emarginated,  with  its  upper  lobe  somewhat  produced,  and  with 
the  upper  spine  somewhat  swollen  at  its  basal  half,  the  lower  lobe 
obliquely  truncated.  The  color  is  yellowish-brown ;  the  fins 
with  their  rays  only  banded  or  spotted. 
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A  single  specimen,  somewhat  over  130  millimetres  long,  was 
obtained  at  Empire  Station.  The  snout  and  jaws  have  been  lost, 
and  consequently  some  important  characters  require  to  be  as- 
certained. The  species  is,  however,  evidently  nearly  related  to 
the  Loricaria  lima  of  Kner,  but  is  distinguished  by  differences  in 
proportions.  I  take  pleasure  in  connecting  with  it  the  name  of 
the  discoverer,  Dr.  Bransford. 

CHXTOSTOMTIS  CIBBHOSnS. 

SynoDjmy. 

Hypostomas  cirrhosus,  Val.^  Voyage  Araer.  3I6rid.  par  d'Orbigny,  Poiss., 
pi.  7,  fig.  8;  Cuf>.  and  Val.,  Hist.  Nat.  Poiss.,  t.  xv.  p.  511. 

Anciitms  cirrhosus,  Kner  and  Steindaehner,  Abhandl.  bayer.  Akad.  Wiss., 
II.  CI.,  b.  X.  p.  61. 

Chstostomas  cirrhosus,  Ounther^  Cat.  Fishes  B.  M.,  vol.  v.  p.  247;  t6., 
Trans.  Zool.  Soc.  London,  vol.  vi.  pp.  893,  478. 

Two  specimens  were  obtained,  one  at  Camp  Marie  Caretta, 
March  27,  1875,  and  the  other  at  Empire  Station. 
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ON  SOME  EXTINCT  BEPTILES  AND  BATBACHIA  FBOX  THE  JUDITH 
BIVEB  AND  FOX  HILLS  BEDS  OF  MONTANA. 

BY   £.  D.  COPE. 

LJBLAPS,  Cope. 
Proceed.  Aoad.,  Phila.,  1866.  p.  275.    Extinct  Batr.  Kept.  N.  Amer.,  1869,  p.  100. 

Two  Species  of  this  genus  were  described  in  the  latter  memoir 
above  cited,  the  L,  aquilunguis^  Cope,  and  L,  macropua^  Cope,  both 
from  the  greensand  or  Fox  Hills  group  of  the  cretaceous  of  New 
Jersey.  A  considerable  portion  of  the  skeleton  of  the  former 
was  described,  including  the  peculiarities  of  the  ankle-joint,  which 
led  me  to  the  conclusion,  previously  unsuspected  by  naturalists, 
that  the  Dinosauria  present  affinities  to  the  cursorial  birds.  The 
teeth  of  this  species  were  described  and  figured,  but  in  the  L.  ma- 
cropus  they  were,  and  still  remain,  unknown. 

In  a  preliminary  report  on  the  extinct  vertebrata  obtained  by 
the  writer  on  the  Upper  Missouri  the  present  3'ear,  three  addi- 
titional  species  were  referred  to  this  genus,  viz.:  the  Laslaps 
incrassatus ;  L,  explanatua^  and  L.  falculus.  Tlieir  characters 
were  ascertained  from  teeth  alone,  so  that  their  pertinence  to  the 
genus  Lselaps  is  not  fully  assured.  A  fourth  species  of  carniv- 
orous dinosaurian  was  described  under  the  name  of  Aublysodon 
lateralis. 

One  of  the  most  valuable  specimens  obtained  by  my  expedition 
of  I8T6,  is  the  nearly  entire  left  denlary  bone  of  tiie  Lselaps  incras- 
satua^  which  exhibits  the  teeth  of  its  two  extremities.  The  different 
forms  of  the  teeth  of  the  carnivorous  Dinosauria  sfraduate  into  each 
other  by  such  easy  stages,  as  to  have  given  rise  to  question  in  ref- 
erence to  their  proper  interpretation  ;  whether  they  indicate  differ- 
ent s[)ecie3  or  only  different  positions  in  the  dental  series.  In  de- 
scribing the  Aublysodon  horridus^  the  first  known  of  the  species  of 
the  Judith  River  beds,  Dr.  Leidy  expressed  the  suspicion  that  a  cer- 
tain form  characterized  the  teeth  in  the  position  of  incisors,  another 
those  in  the  position  of  canines,  and  anotiier  form  the  remainder 
of  the  series.  The  teeth  of  the  last  kind  have  the  form  of  those 
of  Lselaps ;  m   others   the   posterior  serrulate   cutting  edge   is 
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latero-posterior,  the  posterior  aspect  being  thickened,  and  either 
transverse  or  convex  in  section.  In  the  supposed  canines  the 
anterior  serrulate  edge  is  wanting,  or  represented  by  a  second 
posterior  edge  parallel  with  the  original  one,  thus  forming  a  com- 
pressed chair-shaped  crown.  Numerous  specimens  of  all  these 
forms  were  obtained  by  the  expedition. 

Examination  of  the  dental  series  of  the  Lselaps  incrasaatus 
shows  that  the  antero-posterior  diameter  of  one  or  two  teeth 
in  the  position  of  canine,  becomes  oblique  in  the  curved  long 
axis  of  the  dentar}'  bone.  The  transverse  diameter  is  also  greatly 
increased  so  as  to  equal  or  even  exceed  the  antero-posterior ;  the 
serrate  edges  are  opposite  to  each  other.  A  tooth  of  this  type 
was  the  first  of  this  species  which  1  observed,  and  the  name  has 
reference  to  its  peculiar  form.  A  tooth  in  the  position  of  first  or 
anterior  incisor,  differs  in  having  the  anterior  serrate  crest  re- 
moved to  the  middle  of  the  inner  aspect  of  the  apical  portion  of 
tJie  crown,  while  the  posterior  edge  retains  its  usual  position. 
Further  posterior  transfer  of  the  anterior  cutting  edge  and  a 
grooving  of  the  posterior  face,  would  produce  a  tooth  of  the  form 
suspected  by  Leidy  to  be  the  canine  of  Aublyaodon  horridus^ 
while  the  canine  just  described  is  different  from  an}'  tooth  refer- 
red by  Leidy  to  the  same  species.  But  a  large  tooth  found  in 
immediate  association  with  the  jaw,  but  separated  from  it,  has  the 
|)Osteriorly  truncate  form  described  by  Leidy  as  typical,  and  is  very 
probably  the  tooth  of  the  maxillary  bone,  near  the  position  of  the 
superior  canine  of  a  mammal. 

It  may  be  observed  in  conclusion,  that  if  the  teeth  suspected 
by  Leidy  to  be  canines  of  Anbbjsodon  horridus,  but  which  1  suj}- 
|>ose  to  l>e  incisors,  are  really  such,  Aublyaodon  must  be  regarded 
as  a  genus  distinct  from  Lselapa  ;  while,  on  the  other  hand,  should 
such  determination  prove  to  be  inadmissible,  and  the  two  genera 
lie  the  same,  the  name  Lselaps  must  be  preserved  as  the  older;  it 
was  published  in  1866,  while  Aublysodon  bears  date  1868. 

In  examining  the  very  numerous  teeth  discovered  by  the  expe- 
dition, I  find  four  species  in  addition  to  those  already  named.  A 
list  of  all  the  species  is  now  given. 

LsUps  iamnatat,  Cope,  Proceed.  Acad.  Nat.  Sci.  1876,  Oct. 

The  dentary  bone  of  this  species,  above  alluded  to,  is  of  com- 
pressed form,  and  becomes  thin  and  plate-like  in  its  posterior  por- 
tion*   The  latter  is  excavated  on  the  inner  side,  where  it  is  proba- 
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bly  applied  to  the  opercular  and  surangular  bones,  if  they  exist, 
and  a  large  foramen  is  continued  from  the  concavity  into  the 
remaining  part  of  the  dentary,  as  a  tubular  canal.  Above  the 
foramen  there  orighiates  a  groove  which  runs  parallel  to  the  inner 
alveolar  border  to  the  posterior  edge  of  the  symphysis.  The 
latter  is  sliort,  and  scarcely  distinguished  from  the  other  surfaces; 
the  attachment  of  the  rami  was  evidently  ligamentous  and  more 
or  less  movable.  The  anterior  alveolar  portion  of  the  ramus  is 
produced,  so  that  the  symphysis  slopes  backwards  below.  The 
inferior  border  of  the  dentary  bone  is  gently  concave  behind  its 
middle.     It  is  throughout  convex  in  the  transverse  direction. 

The  external  alveolar  wall  is  an  inch  higher  than  the  internal. 
The  inner  portions  of  the  septa  are  apparently  subject  to  exfolia- 
tion and  subdivision  in  connection  with  the  renewal  of  the  teeth 
as  a  groove  which  is  continuous  with  the  inner  alveolar  borders, 
cuts  them  off  from  the  other  interior  surface  of  the  dentary  bone. 
The  external  face  of  the  dentary  is  in  general  plane,  but  is  vari- 
ously excavated  along  its  superior  border.  An  inch  below  the 
latter  there  extends  a  series  of  large  foramina,  each  one  of  which 
is  situated  opposite  to  an  interalveolar  septum.  They  are  more 
numerous  anteriorly,  a  foramen  being  opposite  each  alveolus  as 
well,  and  each  foramen  is  connected  with  the  border  by  a  shallow 
groove.  Similar  foramina  extend  down  the  outer  side  of  the 
synipliy.seal  border,  and  along  the  inferior  border  of  the  dentary 
for  two-thirds  of  its  length.  The  same  proportion  of  the  external 
face  is  obsoletely  rugose  through  the  presence  of  delicate  lines  of 
growth.  Such  lines  extend  on  the  lower  part  of  the  interior  face 
obliquely  upwards  and  backwards. 

Tliere  are  alveola?  for  fitleen  teeth  in  the  dentary  bone.  Of 
these  only  the  second,  tliird,  fourth,  fifth,  twelfth,  and  fifteenth 
contained  teeth  capable  of  functional  use  at  the  time  the  jaw  was 
inclosed  in  the  lacustrine  mud.  Successional  teeth  occupy  the 
first,  tenth,  and  twelfth,  but  no  two  teeth  are  in  an  identical  stage 
of  protrusion.  The  section  of  the  crown  from  and  including  the 
fourth  to  the  last  is  nearly  equilaterally  lenticular.  Their  surface 
is  smooth. 
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Measttrementi.  H. 

Length  of  entire  dentary  bone 525 

Depth  at  posterior  border  of  symphysis 110 

**       ''  last  tooth 192 

**      to  internal  groove 060 

*•       **        **      foramen 074 

Length  of  crown  of  second  tooth 029 

^  ,  ,  ,        /  antero-posterior  .        .        .013 

Diameter  ofsecond  tooth  at  base  j^^^^g^^^g  ^^^ 

Length  of  crown  of  twelfth  tooth 048 

-       ,*  ( antero-posterior .        .        .025 

DUmeter  at  base  of  twelfth  tooth  I  j^^g^^^^  ^^^ 

Length  of  crown  of  superior  ?canine         ....         002 
Antero-posterior  diameter  of  do 028 

As  compared  with  the  Laslaps  aguilunguiSj  of  which  a  portion 
of  the  dentary  bone  is  known,  this  species  differs  in  the  greater 
diameter  of  its  inferior  border  anteriorly,  in  the  presence  of  the 
internal  groove,  in  the  greater  elevation  of  the  external  alveolar 
wall,  and,  if  the  character  be  constant,  in  the  greater  robustness 
of  the  form  of  the  dental  crowns.  The  individual  here  described 
is  rather  larger  than  the  type  of  L.  aquilunguis^  but  it  is  probable 
that  the  species  were  not  very  different  in  dimensions. 

Lelapt  haMnianm,  >p.  nor. 

Seven  teeth  from  different  localities  present  constant  charac- 
ters which  readily  distinguish  them  from  all  other  species  of  the 
genus.  Their  size  is  less  than  those  of  the  two  species  above 
mentioned,  and  is  greater  than  in  the  species  enumerated  below. 

The  crowns  are  short  and  robust,  and  are  abruptly  terminated 
by  the  strong  recurvature  of  the  anterior  cutting  edge.  The  apex 
has,  therefore,  a  more  posterior  direction  than  in  the  L.  incrassa- 
tu8^  while  the  anterior  cutting  edge  is  shorter.  The  latter  is  short- 
ened below  also,  not  extending  to  the  base  of  the  enamel,  but  ter- 
minating in  a  short  lateral  curvature.  At  the  base,  therefore,  the 
anterior  border  is  rounded,  while  the  posterior  is  acute.  The 
denticulations  are  of  medium  size,  measuring  M.  .00033. 

Meaiuremenii,  m. 

Length  of  crown 014 

{antero-posterior Oil 
transverse 007 

Both  sides  are  convex,  but  not  equall}^  so,  and  the  surface  is 
smooth,  and  without  facets. 
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This  saurinn  is  dedicated  to  General  Hazen,  now  in  command  at 
Foi*t  Buford,  Dakota,  as  a  token  of  respect  for  his  qualities  as  a 
man  and  his  services  in  the  interest  of  science. 

Lalapi  lavifroni,  sp.  nor. 

A  tooth  half  the  size  of  those  referred  to  the  L.  hazenianus^  and 
exceeding  by  a  little  the  largest  of  those  of  L,  explanatus^  pre- 
sents such  characters  as  induce  me  to  believe  that  it  belongs  to  a 
species  distinct  from  either.  It  is  of  the  elongate  acuminate  form 
of  some  of  those  referred  to  the  L.  incrassatus^  and  both  sides  are 
convex,  but  not  equally  so.  A  shallowl}'  concave  plane  occupies 
the  middle  of  the  more  convex  side.  The  posterior  cutting  edge 
is  denticulate  to  the  base,  but  the  anterior,  though  of  the  same 
form  as  in  the  other  species,  and  unworn,  is  absolutely  smooth. 
In  this  respect  it  differs  from  the  other  species,  excepting  L./al- 
cuius.  The  denticulations  are  finer  than  those  of  any  other  spe- 
cies, measuring  M.  .00020;  in  L,  explanalus  they  measure  M. 
.00022. 

Measurementi,  m. 

Elevation  of  crown 015 

( antero-posterlor 007 

Diameter  of  crown  I  ^,^^3,^^ ^^ 

LaBlaps  ezplanatas,  Cope,  Proceedings  Academy,  October,  1876. 
LaBlaps  falculus,  Cope,  loc.  cit. 
LsBlaps  cristatas,  Cope,  sp.  nov. 

Another  small  species  well  distinguished  by  the  form  and 
coarse  denticulation  of  the  teetii,  approaching  the  genus  Troodoru 

Tlie  crowns  of  the  teeth  are  short,  stout,  compressed,  and 
curved.  Both  sides  are  convex,  and  neither  is  facetted.  The 
denticles  are  large,  those  of  the  posterior  cutting  edge  the  largest, 
and  measuring  M.  .0005.  A  characteristic  feature  is  the  full  devel- 
opment of  the  denticulate  anterior  cutting  edge  of  the  crown. 
This  extends  to  the  base,  becoming  more  prominent  as  it  descends. 
Surface  smooth. 

Measurements,  m. 

Elevation  of  crown Oil 

^.  ,.  (  antcro-postcrior 006 

Diameter  ol  crown  {  ,  ^^o 

( transverse 003 

ZAPSALIS,  Cope. 

The  teeth  of  this  genus  are  intermediate  in  form  between  those 
of  Lselaps  and  Paronijchodon,     They  have  one  fiat  and  one  con- 
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rex  side,  whose  junctions  form  the  anterior  and  posterior  edges 
of  the  crown,  as  in  the  latter  genus ;  and  like  the  latter,  there  is 
no  anterior  catting  e^ge^  hut  instead,  a  solid  angle.  But  the  pos- 
terior edge  is  denticulate  as  in  Lalaps^  and  the  pliese  or  keels  of 
Paronyrhodon  are  here  only  recognizable  in  low  angles.  Some 
light  may  be  cant  on  the  affinities  of  the  latter  genus  by  tlie  dis- 
covery of  Zapsalis, 
lipwiHi  abradtns,  fp.  dot. 

This  reptile  was  apparently  about  the  size  of  the  Lselaps 
imvifrons.  The  best  preser^'ed  tooth  is  that  of  a  probablj'  adult 
animal,  as  it  displays  considerable  attrition,  especially  on  the 
flat  9ide.  Here  three  worn  lines  indicate  the  former  existence  of 
as  many  low  longitudinal  angles  of  the  surface,  of  which  the 
meilian  is  basal  and  short.  The  convex  side  exhibits  four  low 
angles  of  nearly  equal  length,  all  stopping  short  of  the  npex. 
The  facets  between  them,  excepting  the  anterior  two,  are  slightly 
concave.    The  denticles   are  of  moderate  coarseness,  measuring 

M.  .00033. 

Measurements,  m. 

Elevation  of  crown 0120 

^  ^  ( Rntcro-poslerior 0005 

Diameter  of  crown  I  ^^^„g^.^^3^ ^q 

TTBOHAUTES,  Cope. 

Gfnus  novum  Sauropterygiarum.  Cervical  vertebrie,  like  the 
liorsals  and  caudals,  short  and  transverse,  and  distinct  from  each 
other.  Neural  arches  and  transverse  processes  cobssified  at  ma- 
larity.  Transverse  processes  of  thecervicals  simple  and  depressed. 
Extremities  plesiosauroid. 

This  genus  might  be  referred  to  Polycotylus^  Cope,  were  it  not 
for  the  distinctness  and  greater  abbreviation  of  the  cervical  ver- 
It'bne.  From  CimoUasauruF^  Leidy,  it  differs  in  the  coossifica- 
tlon  of  the  caudal  diapophyses  and  the  much  greater  abbreviation 
ofthe  cervical  vertebrie.  The  centra  are  amphiplatyan  in  Cimo- 
iKwaMrMj*,  biconcave  in  Uronautes.  From  Plioaaurus^  Owen, 
which  resembles  the  present  form  in  thp  shortness  of  the  cervical 
Tcrtebrae,  the  coossitied  transverse  processes  ofthe  cervicals  sepa- 
rate it  The  present  is  pre-eminently  a  short-necked  genus  of  the 
order. 

The  remains  on  which  it  reposes  are  the  cervical,  dorsal,  and 
caidal  vertebrse,  with  portions  of  limb  and  rib  bones. 
33 
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Uronantei  oetiformii,  tp.  nov. 

The  cervical  vertebra  of  this  species  is  of  unusual  form,  1)eing 
short  and  transverse,  and  not  wider  than  deep.  In  Polycotylus 
latipinnis  this  vertebra  is  much  wider  than  deep,  and  as  long  as 
wide.  The  neuropophyses  are  compressed  so  as  to  be  antero- 
posterior, and  they  inclose  a  rather  wide  neural  canal.  The  para- 
pophyses  are  directed  equally  downwards  and  outwards,  occupy- 
ing the  position  of  the  angle  of  a  subqnadrate  outline,  since  the 
sides  are  nearly  vertical.  The  articular  faces  are  slightly  concave, 
and  the  centrum  is  perforated  vertically  by  the  usual  two  fora- 
mina. 

A  dorsal  vertebra  found  in  immediate  proximity  to  the  cervical 
just  described  is  much  like  that  of  the  Polycotylus  latipinnis. 
That  is,  it  is  exceedingly  short  antero-posteriorly,  and  has  con- 
cave articular  faces,  the  concavity  with  flat  fundus,  and  marked 
with  a  few  obscure  concentric  grooves.  The  sides  are  also  slightly 
concave,  and  are  pierced  with  a  foramen  at  the  superior  portion. 
The  vertical  foramina  are  also  present.  The  neural  arch  is  in 
this  specimen  separated  from  the  centrum,  not  having  become 
codssified.  This  circumstance  might  lead  to  a  doubt  as  to  the 
proper  reference  of  the  specimen  to  this  animal,  but  such  doubt 
has  little  foundation.  In  one  of  the  caudal  vertebrae  one  of  tlie 
diapoph^'ses  is  coossified,  and  the  other  is  not.  The  suture  of  the 
surface  thus  exposed  is  of  a  very  fine  texture,  and  evidently  not 
like  that  seen  in  the  genera  where  it  is  to  act  as  a  permanent 
articulation.  In  the  case  of  the  dorsal  vertebra,  the  suture  for 
the  ncuropophysis  has  the  same  character.  This  vertebra  is 
much  larger  than  the  cervical,  but  does  not  much  exceed  the 
proximal  caudal  in  size ;  preserving  the  relations  seen  in  the 
Polycotylus  latipitmis.  Adjoining  the  border  of  the  fossa  of  the 
ncuropophysis  is  a  small  parapophysial  tuberosity. 

A  proximal  caudal  vertebra  has  a  ver}'  small  fore  and  aft  diame« 
ter,  and  the  vertical  exceeds  the  transverse  diameter.     The  dia- 
l>oi)l»yses  spring  from  the  middle  of  the  sides  of  the  centrum, 
while  the  inferior  face  is  separated  from  the  inferior  lateral  faces 
by  an  obtuse  longitudinal  angle.     In  general,  the  form  is  that  of 
a  transverse  hexagon.     The  chevron  facets  are  very  slightly  de- 
veloped.    Another  probabl}'  distal  caudal  vertebra  considerably 
resembles  that  in   the  corresponding  part  of  the  skeleton  of  a 
cetacean.     It  is  without  neural  arch,  transverse,  flat  below,  and 
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with  the  two  lateral  faces  of  unequal  length,  the  superior  being 
the  longer.  The  vertical  perforating  foramina  join  at  the  neural 
cmnal,  and  there  is  a  short  subquadrate  plane  on  each  side  of  the 
latter.  There  are  no  indications  of  chevron  facets.  These  verte- 
brae are  different  from  any  of  those  yet  known  in  PolycotyluB, 

Mea9uremenU.  h. 

.  antero- posterior         .        .    .016 

Diameter  of  a  cerrical  centrum  I  vertical 026 

(transverse  .        .        .    .029 

/  antero-posterior 080 

Diameter  of  a  dorsaw  vertical 055 

(transverse  ^ 056 

/antero-posterior  .        .     .022 

Diameter  of  a  proximal  caudal  I  vertical 040 

(transverse 062 

/  antero-posterior  .        .    .015 

Diameter  of  a  distal  caudal  I  vertical 017 

(transverse 038 

Diameter  of  neural  canal  of  the  proximal  caudal  above  mea- 
sured   012 

Do.  of  diapophysis  of  do.  at  base 018 

Tbe  distal  end  of  a  proximal  limb  bone  is  much  like  the  corre- 
sponding part  of  Polycotylus  latipinnis.  It  is  relatively  of  large 
size,  flat,  and  strongly  convex  at  the  extremity,  which  is  not 
transversely  truncate.  A  portion  of  another  limb  bone,  perhaps 
belonging  to  the  distal  segment,  is  symmetrical.  The  shaft  is 
broken  off,  and  displays  a  large  medullary  cavity,  with  thin  walls, 
wbicb  soon  terminates  towards  the  articular  end,  in  a  fundus  with 
s  fissure  in  the  bottom.  The  proximal  portion  of  a  rib  has  a 
truncate  head  of  an  oval  outline.  The  inferior  border  presents  a 
low  tuberosity,  which  may  represent  the  capitulum. 

MecuuremenU,  m. 

Width  of  distal  end  of  proximal  limb  bone  .  .    .109 

Thickness  of  the  same 032 

.      .       ,    ^      .    (longer 030 

Dimeter  of  proximal  end  of  a  rib  I  g^^^^^^  ^23 

The  bones  above  described  were  found  together  by  the  writer, 
OB  t  slope  of  the  cream-colored  soft  sandstone,  which  lies  above 
the  black  shales  of  Cretaceous  No.  4,  uear  AmelPs  Creek,  Mon- 
laoa.  Isappose  the  formation  to  be  the  No.  5,  or  Fox  Hills 
{TOiipofMeek  and  Uaj^dcn.    Near  them  were  fouud  shark's  teeth 
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of  the  genera  Ofodus,  and  Lamna,  and  a  species  of  EnchodfU. 
Above  them  I  found  lying  loose  a  fragment  of  a  Baculites. 

CHAMPSOSAUBITS,  Cope. 

Oenus  novum,  Yertebrae  of  more  than  a  hundred  individuals 
referable  to  several  species,  which  I  obtained  from  the  Judith  River 
beds  of  the  Upper  Missouri  region,  present  characters  which  de- 
mand the  establishment  of  a  new  genus  for  their  reception. 

The  characters  presented  bj-  the  vertebral  column  are  the  fol- 
lowing: The  ribs  have  a  single  head,  which  articulates  with  a 
prominent  tuberculum,  excepting  those  of  the  cervical  vertebrae. 
On  these  there  is  a  small  capitular  tubercle  below  the  diapophysis. 
It  commences  ver}'  small,  and  inferior  in  position,  being  removed, 

in  fact,  but  a  short  distance  from  the  inferior  middle  line  in  the 

t 

first  vertebra  in  which  it  appears.  It  rises  rapidly  in  the  suc- 
ceeding centra  until  it  is  merged  in  the  tuberculum  of  the  diapo- 
physis. The  latter  projects  from  the  neural  arch,  which  is  free 
from  the  centrum,  but  in  none  does  the  base  of  the  diapoph3*si8 
rise  from  a  point  above  the  floor  of  the  neural  canal.  On  the  dor- 
sals it  is  vertically  compressed.  One  of  the  anterior  cervicals, 
probably  the  axis,  is  obliquely  truncated  below  its  anterior  articu- 
lar face,  for  a  free  hypopophysis  or  os  odon(oideum.  This  vertebra 
has  no  parapoph^'sis,  and  the  articular  faces  for  the  nenropophysis 
are  superior.  Tiic  few  vertebrae  in  each  of  several  series,  probabU* 
from  i\\Q  sacral  region,  are  more  depressed  than  the  others,  and 
the  facets  for  the  diapophyses  present  a  greater  antero-posterior 
extent,  but  none  are  coossified.  Tlie  caudal  vertebrae  are  distally 
quite  compressed.  In  all,  except  the  anterior  ones,  the  neural 
arch  is  coossified  with  the  centrum,  and  in  such  there  are  no  dia- 
pophyses. In  those  with  free  neural  arch,  the  facets  for  the 
neuropophyses  turn  down  on  the  sides  of  the  centrum. 

The  articular  extremities  of  the  centra  are  plane,  those  of  the 
caudal  series  slightly  concave.  There  are  no  hypapophyses  be- 
hind the  axis,  excepting  a  longitudinal  carina,  which  ceases  to 
exist  on  the  dorsal  vertebrse.  The  z^-gapophyses  are  simple.  The 
chevron  bones  are  free. 

The  relations  of  the  atlas  and  axis,  though  not  fully  elucidated 
by  ray  specimens,  are  peculiar.  The  former  has  separate  npura- 
pophyses,  which  have  nearly  the  shape  of  those  of  the  Strepto- 
stylicate  Reptilia^  resembling  much  those  of  the  Fythonomorpha. 
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AlthoQgh  I  procared  numerous  cervical  vertebrie,  there  are  but 
few  which  exhibit  the  antero-inferior  facet  for  supposed  hypapo- 
pliysis,  already  described.  The  position  of  this  vertebra  was  in 
front  of  the  first  cervical  which  displays  a  parapophysis,  and  is, 
on  tbis  account,  likely  to  be  the  axis  or  the  third  cervical  vertebra. 
It  is  the  more  probably  the  axis,  as  there  is  no  other  among  the 
large  number  of  vertebne  in  my  collection  which  can  ^be  referred 
to  that  position.  Its  anterior  articular  face  is  smooth  and  like 
the  posterior,  showing  that  the  odontoid  bone  was  not  coossified 
with  it.  N®w  in  the  Crocodilia  the  odontoid  bone  is  united  with 
the  interior  extremity  of  the  axis  by  suture,  which  may  become 
codssified  with  age,  while  the  fi*ee  hypapophysis  is  wanting.  In 
the  streptostylicate  orders  the  hypapophysis  is  present,  and  the 
odontoid  is  above  it,  but  united  to  the  axis  by  suture.  On  the 
other  band,  in  the  Rhynchocephalia^  the  axis  is  coossified  with  both 
odontoid  and  hypapophysis,  and  a  few  succeeding  vcrtebrns  possess 
free  hypapophyses.  Thus  it  is  possible  that  I  am  yet  unacquainted 
with  the  axis  of  Champsosaurus, 

One  entire  rib  and  the  heads  of  several  others  are  all  that  were 
obtained.  The  former  is  from  the  anterior  part  of  the  dorsal 
series,  and  is  stout  and  short.  The  head  is  truncate  and  com- 
pressed, its  articular  face  is  contracted,  forming  a  narrow  figure 
eight.  The  shaft  is  obliquely  flattened.  The  extremities  are  sepa- 
rated from  the  lateral  surfaces  b}'  a  narrow  angle,  as  though  capped 
with  cartilage  in  life,  as  in  the  Pythonomorpha. 

Bones  of  the  extremities  are  very  rare.  One  fragment  resem- 
bles the  proximal  end  of  a  crocodilian  tibia,  and  another  is  like 
the  distal  half  or  more  of  the  tibia  of  the  same  type. 

There  is  considerable  resemblance  between  the  vertebra?  of  this 
genus  and  those  of  Hyposaurus^  Ow.,  from  Cretaceous  No.  5,  of 
New  Jersey,  but  the  relations  of  the  axis  and  atlas  in  that  genus 
are  as  in  other  Crocodilia^  aud  not  like  those  seen  in  Ckompso- 
taurus.  The  absence  of  sacrum  precludes  the  possibility  of  regard- 
ing tbis  form  as  dinosaurian.  It  rather  seems  to  share  some 
rhyncbocephalian  characters  with  general  amphiplatyaii  crocodi- 
liaii  resemblances.  The  shortness  and  robustness  of  the  thoracic 
ribs  is  a  feature  quite  unique,  and  reminds  one  of  the  Batrachia, 
The  teeth  are  unknown  in  their  true  relations,  but  there  are  several 
IjpM  In  the  collections  which  may  be  found  to  belong  here.  These 
sntf  tbe  rhixodont  character. 
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Ab  a  summary  of  the  preceding,  I  propose  to  refer  the  genm 
Champsosaurus  to  the  order  Ehynchocephalia^  provisionally.  Il 
differs  very  much  from  the  typical  genus  of  that  order,  Sphenodon^ 
in  the  non-coossiflcation  of  the  sacral  vertebrse,  and  non-union  oi 
the  neural  arches  of  the  vertebra;  with  their  centra,  and  the  absence 
of  the  chordal  perforation  of  the  latter.  It  differs  from  the  ex« 
tinct  genera  Clepsydrops  and  Cricolus^  Cope,  in  the  last  men- 
tioned two  characters.  On  these  grounds  it  may  constitute  a  dis- 
tinct suborder,  under  the  name  of  Choristodera, 

It  is  possible  that  the  tooth,  which  I  referred  to  a  new  gennc 
and  species,  under  the  name  oT  Parovychodon  /acM«/ri«(Proceedingi 
Academy,  18Y6,  October),  may  belong  to  one  of  those  of  the  pre- 
sent genus.  In  that  case  the  older  generic  name  takes  precedence 
of  the  later.  I  may  add  that  some  vertebroe  of  this  genus  have 
been  figured  and  described  b}'  Dr.  Leidy  in  the  Transactions  ol 
the  American  Philos.  Society,  1860,  without  name. 

I  recognize  four  species  among  the  vertebroe,  chiefly  by  charac- 
ters observed  in  the  cervical  region.  There  is  a  great  discrepancy 
of  size  among  them,  and  th^  small  ones  may  be  immature. 

Champioianrai  profnndni,  sp.  noy. 

This  species  is  chiefly  known  from  a  series  of  vertebrce  found 
together,  and  having  every  appearance  of  pertaining  to  the  same 
animal.  It  consists  of  a  cervical,  three  dorsal,  and  a  sacral  ver- 
tebra?. Other  isolated  vertebra?  of  several  individuals  present 
similar  characters. 

The  primary  feature  is  the  great  vertical  diameter  of  the  dorsal 
vertebne  as  compared  with  the  transverse  measurement.  This  is 
occasioned  by  the  great  development  of  the  inferior  keel,  to  which 
the  sides  of  the  centrum  converge,  without  concavity.  In  corre- 
sponding centra  of  the  C.  anneciens  the  inferior  face  is  merely 
angulate.  Another  character  is  the  obliquity  of  tiie  articular 
faces  to  a  vertical  plane  drawn  at  right  angles  to  the  long  axis  ol 
the  centnmi.  This  is  most  strongly  marked  on  posterior  dorsals, 
where  the  inferior  keel  is  less  prominent.  The  sacral  vertebra  has 
a  depressed  form. 

An  anterior  caudal  vertebra  may  belong  to  this  or  an  undescril)ed 
species.  It  has  rudiments  only  of  the  chevron-facets,  and  having 
a  large  neural  arch,  is  doubtless  from  the  anterior  part  of  the 
series.    It  is  more  compressed  than  the  corresponding  one  in  (7, 
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anneclfns^  and  has  an  acute  inferior  angle,  which  is  wanting  in 

the  latter. 

MeasurementB. 

No.  1.  M. 

r  longitudinal 020 


piAmeter  of  cervical  ceutmm  <  vertical 

(transverse    . 

r  antero-posterior 
Diameter  of  anterior  dorsal  centrum  <  vertical 

I  transverse 


.020 
.018 
.030 
.023 
.019 


No.  2. 

r  antero-posterior  .  .023 

Diameter  of  posterior  dorsal  centrum!  vertical  .  .  .019 

(transverse  .  .  .019 

dtapaoaaaras  aaaeetent,  Cope,  sp.  nov. 

The  greater  number  of  vertebrne  obtained  belong  to  this  saurian, 
which  may  therefore  be  looked  upon  as  the  type  of  the  genus. 

The  cervical  which  bears  the  hypapophysial  facet  presents  a 
carina  below,  which  is  only  prominent  between  the  articular  faces. 
One  such  cervical  in  the  collection  is  rounded  below,  and  may  be 
anterior  in  the  series,  or  may  belong  to  another  species.  The  in* 
ferior  keel  is  strong  on  the  other  cervicals,  but  soon  disappears 
on  the  anterior  dorsals.  The  remaining  centra  are  rounded  be- 
low. The  parapophyses  where  present  are  knob-like,  and  the 
corresponding  part  of  the  transverse  process  is  similar  in  the 
anterior  dorsal  vertebrje.  The  base  of  the  neural  arch  is  nearer 
the  anterior  than  the  posterior  articular  face.  These  faces  are 
nearlv  round  in  the  anterior  caudal  centra,  but  soon  become  ver- 
tical  ovals,  with  the  compressed  form.  There  is  a  fossa  below 
and  in  front  of  the  parapoph^'sis,  which  contiuues  to  beyond  the 
anterior  dorsals.  The  dense  layer  of  the  surface  of  the  centrum 
is  smooth,  except  some  delicate  striations  near  the  articular 
borders.  These  are  most  marked  along  the  median  inferior  face 
of  the  caudal  vertebrae,  which  is  flat,  grooved,  and  distally  acute. 

I  cannot  certainly  connect  the  vertebrae  of  a  series  as  those  of 

t  tmgle  individual. 

MeasurementB. 

No.  1.  M. 

/antero-posterior  .023 

Diimeler  of  a  cervical  with  hypapophysis  !  vertical   .        .  .021 

(transverse       .  .020 
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No.  2. 

/  ante] 
iis  <  verti 


antcro-i>08terior 
( transverse 


Diameter  do.  without  bypapophysis }  vertical 

No.  8. 

r  antero-posterior 
Diameter  do.  without  hypapophysis  J  vertical     . 

I  transverse 

No.  4. 
r  antero-posterior 
Diameter  of  an  anterior  dorsal  <  vertical 

\  transverse . 

No.  5. 
/  antero-posterior 
Diameter  of  an  anterior  dorsal  <  vertical 

V  transverse 

No.  6. 

/antero-posterior  . 
Diameter  of  a  sacral  centrum  <  vertical 

'transverse  . 

No.  7. 
/  antero-posterior 
Diameter  of  an  anterior  caudal  I  vertical 

I  transverse 

No.  8. 

/anteroposterior  . 
Diameter  of  a  median  caudal  <  vertical 

I  transverse   . 

No.  9. 

/  antero-posterior 
Diameter  of  a  posterior  caudal  I  vertical 

I  transverse . 


M. 

.017 

.0165 

.017 

.011 

.0105 

.011 

.023 
.023 
.023 

.008 

.0072 

.0075 

.010 
.009 
.009 

.083 
.053 
.058 

.017 
.011 
.011 

.014* 
.0080 
.007 


A  vertebra  not  distinguishable  from  the  corresponding  one  of 
this  species  was  found  near  Amell's  Creek,  on  a  bank  of  deposit 
of  the  Fox  Hills  group  (No.  5),  with  the  bones  of  the  Uronautea 
cHiformis^  supra.  I  cannot  account  for  this  circumstance,  as  it 
is  the  most  abundant  fossil  of  the  Judith  River  beds  (No.  6). 

ChampBosauruB  brevioollii,  sp.  nov. 

On  one  occasion  the  writer  discovered  a  number  of  vertebrae 
of  this  genus  close  together,  and  in  such  relation  as  to  induce  the 
belief  that  some  of  them  belonged  to  the  same  individual.  Parts 
of  several  were  obtained,  however,  adding  another  evidence  of  the 
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mmoner  in  which  the  fofisils  of  this  formation  have  been  dinlo- 
catrtl  att«l  tcattercil.  The  evidence  for  tlie  existence  of  this 
»|M*ctes  must  lie  allowed  to  rest  at  present  on  a  cervical  vertebra, 
with  free  hypaitoph^'sis.  This  kK>dy  differs  from  the  cor res|)ou ding 
cue  io  the  C,  annedens  in  its  greater  brevity  as  comparetl  with 
Its  length.  The  vertical  and  transverse  diameters  exceed  the 
longitudinal  in  the  C.  brrmcoUiif^  while  in  the  C.  anneriens  the 
Irngth  exi-eeils  both.  The  inferior  as|KH;t  of  this  ixMitrum  is 
brt»ai]|y  rounded,  not  carinate  as  in  (\  annfcteus.  Tlie  value  of 
thi»  character  is  uncertain,  but  a  centrum  similarly  rounde<l  be- 
low 4aliuve  alluded  to)  has  the  more  elongate  form  of  the  C\  an- 

JiM*urffnent$.  M. 

I  sntrro.|Kwtcriur 018 

nimmrter  of  Of  ntrum  ^  Trrtical 014 

( tranivervc 01.5 


TMsiasmlsasli,  ip-  bot. 
Thi*  r%*plile  is  indicated  by  a  {RMterior  dorsal  vertebra  in  which 
the  common  bane  of  the  neural  arch  and  diapophysis  is  decurved 
to  U-luw  the  middle  of  the  Hide  of  the  i*enlrum.  This  surface  has 
»'>iuvMh3t  Ihr  outline  of  the  He<rtion  of  a  Trail,  the  inner  portion 
ImrkUi:  on  thr  Hii|K*rior  face  of  the  centrum.  The  centrum  is  shorter 
tiiaii  lh«  ri»ru-?*|»<»nding  ones  of  the  (\  annech'ttH  and  (\}troJniuius^ 
«^>  that  tliv  )':i*»iH  of  the  neural  areh  approaclifs  noar  the  Ijordcrs  of 
liir  artuular  faci'?»  al»ovt».  The  centrum  is  |ierforate<l  by  two  vcr- 
t  •  al  r«*rauiina  a»  in  mo(»t  Sauruj,ti'rij'jia.  The  osseous  tissue  uf  the 
'-  ij«   i«  (|uitv  denote,  and  the  surface  is  huiooth. 

/  siit4-n>  {Mkiitt  rior <nj»5 

htsQtrtrr  of  crntnini  ^  «f-riic«l <»2U 

'  lriiiii*\«*r»4.* m't 

lU  ^t'U'h  the  much  lar;;cr  hize,  tliin  s|MN'ic«i  diflfcrs  from  those 
I  ;•  \i"'i<»ly  r«frrrt.*il  to  this  genus  in  alniu>t  all  details  of  propor- 

•CAPHEEPETOir.  Cup* 

#,»  ..I*  fioi*Mm  /t*itrat fitttrutn.  Vertebra*  deeply  biconcave, 
m.'.tt  i>p|>«ik4*<l,  but  not  coiitinu«>UM,  foiamina  for  the  clit>ida  dor- 
•  j.  •.  .N«-ural  arch  with  /y;;:t|Hiphvse<«,  and  wcll-^leveloped  neural 
•piUf.     rvntruw  with  vertically   compressed,  short  diapophysis 


354  PBOOEEDINQS  OF  THE   ACADEMY  OF  [1876. 

near  the  posterior  extremity,  a  prominent  hypapophysial  keel, 
and  prolonged  neural  spine.  Supposed  proximal  limb  bone  with 
a  branch-like  trochanter.  Supposed  teeth  in  several  rows,  at- 
tached in  shallow  alveoli,  those  of  the  marginal  series  larger ;  the 
crowns  obtusely  conic  and  simple. 

In  the  above  diagnosis  are  expressed  the  general  characters  of  a 
genus  of  probably  tailed  Batrachia  which  has  left  remains  of  seve- 
ral species  in  the  Judith  River  beds  of  the  Upper  Missouri  region. 
Although  the  vertebrae  resemble  no  little  those  of  clepsydrops^ 
Cope,  a  rh^^nchocephalian  lizard  from  supposed  triassic  or  permian 
formations,  the  atlas  is  that  of  a  batrachian.  The  limb  bone  pro- 
bably belonging  to  it,  is  unlike  that  of  any  genus  of  the  Froleida 
or  Trachystomaia,  differing  also  from  that  of  Menopoma^  but 
approaching  nearly  that  of  the  typical  salamanders.  The  diapo- 
physes  are  different  in  form  from  those  of  the  Trachystonxala 
Proteida  and  Amphinmidse^  but  resemble  in  their  vertical  com- 
pression those  of  Menopoma,  They  are  generally  broken  in  the 
specimens,  but  where  preserved,  are  much  shorter  than  in  that 
genus,  being  even  less  produced  than  in  most  of  the  recent  sala^ 
manders.  The  prominent  keel  of  the  median  line  below  is  not 
found  in  salamanders,  and  it  has  no  posterior  prolongation  resem- 
bling the  structure  seen  in  Aynjjhiuma  and  Ceeciliidae.  The 
produced  neural  spine  is  a  character  not  found  among  tailed 
Batrachia^  and  the  posterior  direction  which  it  takes  reminds  one 
of  the  Dinosauria  more  than  anything  else,  and  is  not  like  the 
form  seen  in  LacertiJia,  It  is  a  prolongation  of  the  roof-like 
extension  of  the  neural  arch  seen  in  some  of  the  tertiary 'sala- 
manders of  France. 

The  structure  of  the  proximal  limb  bone,  and  the  form  of  the 
diapophyses  of  the  vertebrce  refer  this  genus  with  much  proba- 
bility to  the  Urodela.  The  produced  neural  arch,  and  the  pro- 
bably complex  disposition  of  the  teeth,  indicate  a  family  different 
from  any  of  those  now  living.  The  biconcave  centra  place  it 
nearest  to  the  Amhlystomidse, 

The  teeth  above  mentioned  are  attached  to  a  fragment  of  a  jaw- 
bone. The  crowns  are  all  imperfect,  and  mostly  broken  off.   There 
Are  tiiree  aeries  of  smaller  teeth  and  a  marginal  series  of  teeth  of  one 
^  vraatttr  diameter.   They  exhibit  a  moderate  pulp  cavity,  and 

'^^Imeiit  of  the  crowns  is  not  inflected.    It  has  a 
«ttyy  and  the  bases  of  the  teeth  are  rugo%Q 
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with  impressed  punctje.  The  teeth  are  described  here  because  it 
if  AOi  known  to  which  species  they  belong.  It  is,  indeed,  not 
cerUin,  but  oulj  probable,  that  they  belong  to  this  genus. 

Four  atlases  preserved  indicate  two  species;  one  being  more 
depressed  than  the  other  three,  and  the  anterior  cotyli  therefore 
more  transverse. 

Thevertebrs  indicate  fonr  species.  It  is  probable  that  tbey 
present  some  pecularitics  at  different  points  in  the  same  column, 
the  csndals  at  least  differing  in  some  degree  from  the  others.  The 
chirtcters  of  the  species  are  quite  well  marked. 

iHplirpttoa  tMtam,  sp.  noT. 

Represented  by  a  vertebra  which  is  one  of  the  best  preserved 
in  tbe  collection.  The  most  prominent  specific  character  is  seen 
ID  the  entire  roofing  over  of  the  neural  canal  between  the  anterior 
ijgapophjscs,  and  in  the  downward  production  of  the  inferior 
mediau  line  of  the  centrum,  and  accompanying  downward  pro- 
loogition  of  the  articular  cups.  The  chordal  perforation  is  at  the 
toperior  fourth  of  the  vertical  diameter  of  the  cups.  The  neural 
ipioe  is  produced  backwards  and  curved  upwards,  and  is  narrowed 
between  the  posterior  Z3'gapoph3*ses,  and  is  striate  grooved  on  the 
onder  surface.  About  half  of  the  posterior  ZN'gapophysis  projects 
bejood  the  edge  of  the  cup  of  the  centrum.  Immediately  below 
the  interior  edge  of  the  posterior  zygapophysis,  the  diapoph3'sis 
begins.  It  is  vertical,  of  an  irregular  figure  8  in  section,  and  is 
directed  outwards  and  backwards.  A  foramen  passes  under  its 
middle, emerging  a  little  before  the  middle  of  the  same  horizontal 
diameter  of  the  centrum.  It  is  joined  by  another  which  strikes  it 
fh>m  below  at  right  angles.  There  is  a  deep  notch  embraced  be- 
tween the  superior  part  of  the  diapophysis  and  the  posterior 
qrgtpophysis.    The  neural  canal  is  wider  than  deep. 

A  fragment  accompanied  this  vertebra  when  found,  which  resem- 
bles the  articular  portion  of  the  mandible.  There  is  no  angle 
projecting  behind  the  quadrate  facet,  which  is  oblique,  truncating 
the  extremity  of  the  ramus.  The  lower  edge  is  acute,  behind 
lOQghened,  and  a  thickening  extends  along  the  middle  of  the  inner 
side  of  the  ramus  so  far  as  preserved.  The  character  is  that  of  a 
Vrodde  Batrachian. 
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JIttuitrementi.  ii. 

/  aniero -posterior 0875 

Dlniueler  of  oenlnim  !  verllcal 07.W 

i  trnDHTcree 0500 

Vertical  diameter  of  dinpopbyscs OOOO 

Transverse  diameter  of  neural  spine  belween  posterior  lyga- 

popliyses OpMH) 

Dcplb  mandibular  ramus  at  Croat  of  quadrate  cotylui        .     .0800 

Saapbarpeton  UUeolle,  ap-  dot. 

VertebriE  of  several  individuals  of  Bmaller  size  than  thoBe 
referred  to  the  S-  ledum  differ  in  tlie  less  extenaive  development 
of  tbe  roof  coiineeting  the  anterior  zygapophysee,  and  tlie  greater 
compression  of  the  centrum,  in  consequence  of  the  downward  pro- 
duction of  the  inferior  keel.  The  neural  arcb  ie  openly  notched 
between  the  anterior  zygapophyses,  but  the  notch  is  bounded  by 
a  recurved  lamina  distinct  from  the  zygapophyses.  The  di«- 
popiiyses  arc  much  as  in  S.  tectum;  the  ridge  from  the  inferior 
porlion  of  it  is  qnite  prominent,  and  includes  with  the  base  of  the 
neural  arch  a  deep  fossa. 

Accompanying  a  dorsal  vertebra  like  those  of  this  species,  and 
probably  hclonging  to  the  same  skeleton,  is  an  atlas  of  a  more 
depressed  form  than  those  preauuiubly  belonging  to  tlie  other 
species.  The  median  tubunisity  is  well  developed,  conslrictcd  at 
the  base,  and  niucli  flattened.     The  condyloid  facets  are  narrow 


/nnii-rii-posterior 
Diuuictcr  of  dorsal  c 


■\Vidtb  of  thfl  iicurn!  ciiiial 

Vertical  <liumeter  of  Iibnc  of  diiipophysi 

If  it  slioulil  appear  that  the  dorsul  vertebne  do  not  represen-^ 
species  distinct  from  tlic  S.  letiiim,  the  S.  laticvUe  may  rest      _^ 
the  atlas  dosciibed. 

Tlie  linili  bone  above  mentioned  is  associated  with  the  ne\:^ 
urcli  of  a  vertebra  of  the  character  ascribed  to  this  species.    F^ 
extremities  ai'c  eroded  £0  as  not  to  display  the  forms  of  the    ^^ 
dyk'B,  tlwu'^b  almoet  ttse  ©ntive  lengtli  in  ^irMrtrv^'l.      Tht-        ,^^ 
clmntor  ie  imperfect,  hut  its  base  is  that  of  a  subcylindric  prc^ 
The  head  of  tlie  bone  i 
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distal  end  an  oval   with   a  flat  side.     The  diameter  contracts 
gradually  to  the  middle. 

MeMuremenU,  m. 

Length  of  hone 0150 

/proximallj 0086 

Diameter  <  medially iOOlO 

(distally 0037 

This  bone  is  plainly  that  of  a  urodele  salamander. 

l«apk«rpetoa  exeiium,  sp-  nov. 

This  salamander  is  represented  in  the  collection  of  the  expedi- 
tion by  vertebrae  of  three  individuals  of  different  sizes.     They  all 
agree  in  having  the  anterior  zygapophyses  separated  by  the  con- 
cave excavation  of  the  roof  of  the  neural  canal  usual  in  ordinary 
saltmanderSf  and  in  the  moderate  development  of  the  hypapoph^'- 
ftial  keel.    Asa  result,  the  articular  extremities  of  the  centra  are 
not  produced  so  far  inferiorly  as  in  S.  laticoUe.     The  longitudinal 
ridge  from  the  inferior  part  of  the  diapophysis  is  pronounced,  and 
wpRrates  a  deep  fossa  above  it  from  another  below  it.     The  longi- 
tudinal perforation  of  the  base  of  the  diapophj'sis  issues  in  the 
superior  fossa,  while  in  the  two  smaller  specimens  a  vertical  per- 
foration joins  it  from  the  inferior  fossa.     As  in  the  preceding  two 
species,  one  articular  face  is  a  little  deeper  than  the  other. 

Measurements.  M. 

/longitudinal 009 

Diameter  centrum  No.  1  <  vertical 006 

(transverse 005 

Widtli  of  neural  canal  do 008 

Depth        "  **  0015 

I  /longitudinal 0060 

Diameter  centrum  No.  2  <  vertical 0033 

Itransverae 0080 

Specimen  No.  1  is  as  large  as  the  corresponding  portion  of  an 
Ampkiuma  means, 
iMpharpttOB  IkTOfiiiB,  sp.  nor. 

The  vertebra  which  I  select  as  typical  of  this  species  is  more 
^•^t  in  character  from   those   of    the  three   species    above 
K     teeribed)  tbso  they  are  from  each  other.     Although  the  centrum 
■"    """  '  la  strong  inferior  keel,  its  border  is  not  horizontal  or  con- 

M^ftm,  and  the  articular  cups  arc  proportionally  little 
ttds.    The  diapophyses  have  at  their  bases  a 


358  PROCEEDINGS  OF   THE   A.GADEMY  OF  [18t6. 

relatively  small  vertical  diameter,  and  the  longitudinal  perforation 
enters  below  and  before  the  base  and  not  behind  it.  The  longitu- 
dinal ridge  from  the  inferior  part  of  the  latter  is  very  prominent 
and  horizontal,  bridging  over  the  vertical  perforation,  which  enters 
the  superior  lateral  fossa.  It  is  separated  below  from  the  posterior 
perforation  by  a  short  oblique  bridge.  The  neural  arch  is  lost 
from  this  specimen. 

There  are  other  vertebrae  which  display  a  slightly  developed  in- 
ferior keel,  and  articular  cups  little  produced  downwards,  but  the 
fossae  are  less  developed  than  in  the  one  described. 

Measurements.  x. 

/  antero-posterior 006 

Diameter  of  centrum  I  vertical 004 

'transverse 008 

• 

The  typical  individual  was  about  as  large  as  the  Menopoma. 

HEiaTBTPlTS,  Cope. 

Represented  by  a  vertebra  of  the  general  character  of  those  of 
the  genus  Scapherpeton^  but  which  lacks  the  foramen  chordae 
dorsalis  of  the  posterior  half  of  the  centrum,  and  is  not  carinate 
on  the  inferior  surface.  The  diapophysis  is  directed  backwards 
just  below  the  posterior  zygapophysis,  inclosing  with  it  a  notch 
into  which  the  anterior  zygapophysis  is  received.  Anterior  zyga- 
pophyses  connected  by  a  prolongation  of  the  neural  arch. 

I  had  suspected  that  this  vertebra  might  be  one  of  those  of  the 
cervical  region  of  a  species  of  Scapherpeton^  but  the  position  of 
the  foramen  chordae  dorsalis  renders  this  highly  improbable.  The 
only  position  to  which  it  could  be  assigned  in  the  column  of  this 
genus  would  be  that  of  the  axis.  But  the  foramen  Is  present  in 
the  posterior  half  of  the  atlas  and  thus  probably  in  the  axis  in 
ScapherpetoTij  as  in  veitebrse  from  all  other  regions  of  the  column, 
so  that  such  an  exception  as  is  presented  by  the  present  centrum 
is  not  to  be  looked  for.  The  absence  of  the  carina,  and  the  cylin- 
dric  form  of  the  centrum,  add  to  the  belief  that  the  species  does 
not  belong  to  Scapherpeion. 

Hemitrypui  jordanianni,  Cope,  sp.  noT. 

No  emargination  between  the  anterior  zygapoph^'ses ;  neural 
spine  directed  upwards  and  backwards.  The  diapophyses  verti- 
cally compressed,  directed  downwards,  inwards,  and  backwards, 
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aoti  not  giving  origin  to  a  strong  ridge  on  tlie  side  of  the  cen- 
tnim,  a»  in  Men  in  the  specieti  of  Scaf)hfrj)elon.  Xuither  is  there 
Any  foftf«ji  on  the  #icle  of  the  centritro  as  in  that  genus.  There  is  a 
•nail  longiiudinal  foramen  which  enters  the  inner  base  of  the  in- 
Irfior  half  of  the  (Uaiwphysis.  There  is  a  low  ridge  on  each  side 
of  the  neural  arch,  wliich  extends  backwards  and  inwards.  The 
anttfrior  articular  face  is  a  wide  oval  somewhat  contracted  below, 
and  is  piereeil  by  a  foramen  at  a  |>oint  within  the  sti|)crior  third 
of  the*  vertical  diameter.  It  is  not  so  deeply  excavated  as  in  the 
•prcies  of  Scafjherpeion,  The  posterior  artictdar  face  is  a  regular 
vcrtii-al  oval,  is  concave,  but  not  excavated,  as  is  seen  in  the  centra 
of  thv  genus  Just  mentioned.  The  inferior  face  of  the  centrum  is 
roundeil,  with  some  feeble  lateral  ritlges. 

Jffff  «if  re  msnts,  M . 

/  loDpcitudinal 0070 

llismrtcr  of  centnini  <  Tcrtical 0030 

(trmntvcrte 0040 

Total  rlfvaiion  at  mithllr 0000 

Eipantr  of  pcMtrrior  zy){a|ioplijiiot 0070 

'•  "        diaiNipliym^i ' 0095 

Aliout  the  ftiie  of  the  Mt'iiojtnnia  allegheniense. 

Thi%  batiachian  is  di^ilicateil  to  Prof.  1>.  S.  Jordan,  of  the  North- 
western (*hri»tian  University,  author  of  the  Manual  of  the  Per- 
f^KratiA  of  ihf  Ka^tcrn  Unite^l  Stales. 
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CUB  SIBEBEAL  8TSTEM,  AHB  THE  BIBECTION  AVB  BISTAHCE  TO  ITS 

CEKTBE. 

BY   JACOB    ENNI8. 

I.  The  Form  op  our  Sidereal  System. — Before  we  can  find 
the  centre  of  an  object,  we  must  have  a  knowledge  of  its  form. 
The  form  of  our  system  is  determined  by  the  ring  of  the  galaxy ; 
because  it  is  computed  to  contain  eighteen  millions  of  stars,  while 
all  the  other  stars  situated  around  and  within  that  ring  are  sup- 
posed to  number  only  about  two  millions.  The  best  observers 
declare  that  they  can  look  fairly  through  the  galaxy,  and  see  be- 
yond only  the  black  ground  of  empty  space.  Its  ring  form  is  fur- 
ther proved  by  the  fact  that  the  great  mass  of  its  stars  are  of  the 
same  small  magnitudes,  from  the  9th  to  the  12th.  If  it  were 
merely'  the  appearance  of  a  stratum  of  stars  extending  outward  from 
our  own  vicinit}',  it  would  contain  many  more  stars  of  large  mag- 
nitudes, and  these  magnitudes  would  regularly  and  gradually  de- 
crease in  size  from  their  increasing  distances.  But  no  such  &\y 
pearance  is  presented.  Therefore,  as  Sir  John  Herschel  announces, 
"  it  is  not  a  atratum^  but  an  annulus.^^ 

In  the  general  direction  of  the  galaxy,  though  situated  far  be- 
yond, there  are  very  many  easily  resolvable  nebulae,  which  are 
unique  among  all  nebidae,  from  their  very  irregular  forms  and 
aspects.  From  their  appearances  and  positions,  and  resolva- 
bility,  they  must  be  members  of  our  own  sideral  system,  and 
they  occup}'^  the  same  relative  position  to  the  galaxy,  as  the 
systems  of  Jupiter,  Saturn,  and  Uranus  hold  to  the  ring  of  the 
asteroids. 

In  some  places  observers  cannot  apparently  see  through  the 
galaxy ;  stars,  or  rather  nebulae,  appear  beyond  one  another  in- 
dcfinitel}'.  These  appearances  are  explained  by  the  resolvable 
nebulai  just  mentioned,  which  are  the  extremely  distant  members 
of  our  system,  and  by  the  irresolvable  nebulae  in  the  same  direc- 
tion, though  far  beyond,  which  are  independent  sidereal  systems. 
The  two  seem  to  make  a  continuity  of  stars.  Mere  vision  in  such 
cases  fails  to  distinguish  these  distant  sidereal  systems  from  the 
outlying  members  of  our  own  system  ;  the  same  as  Saturn  and 
Sirius  when  side  by  side,  seen  by  mere  vision,  seem  to  be  equally 
distant.     Irresolvability  is  at  present  a  decisive  test  between  the 
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^iitlyers  of  our  own  system,  and  otber  independent  sidereal 
^fitems. 
That  onr  sidereal  system  has  definite  bounds,  we  may  believe 
O01  the  definite  boundaries  of  other  distant  sidereal  systems. 
ften  they  are  regularly  round  or  elliptical ;  and  even  those  with 
t-e^l&i*  contours  may  have  their  stars  to  revolve  in  nearly  cir- 
ila.r  orbits ;  the  same  as  our  solar  system  must  appear  to  distant 
^servers  to  be  extremely  irregular  in  contour,  although  its  revo- 
lt! ons  are  nearly  circular, 
y  either  is  our  opinion  of  the  definite  boundary  of  our  system 
Isturbed  by  the  appearance  of  new  stars  with  every  new  power 
dded  to  the  telescope.  These  newly-discovered  stars  may  be  its 
mailer  memliers,  and  comparatively  near,  and  visible  only  by 
i^h  powers. 

yor  is  it  an  argument  against  the  ring  form  of  the  galaxy,  be- 
aose  it  is  broken  by  a  slight  transverse  rift  in  the  southern  hem- 
Bphere.  My  recollections  are  distinct  that  this  rift  is  exceedingly 
i»rrow,  hardly  observable,  and  smaller  by  far  than  the  longitu- 
iisal  rifts  in  both  hemispheres. 

Therefore  all  objections  are  easily  answered,  and  we  have  solid 

groands  to  conclude  that  our  sidereal  system  is  round,  and  in  the 

mtio,  disk-like  in  form,  with  the  vast  majority  of  its  stars  in  or 

near  the  plane  of  the  galaxy.     The  ring  form  of  the  chief  mass 

of  our  system,  is  confirmed  by  the  existence  of  other  rings  of 

•Urs,  as  the  annular  nebulae,  the  ring  of  the  asteroids,  and  the 

rings  of  Saturn,  composed,  there  is  good  reason  to  believe,  of 

Teiy  little  stars,  the  majority  not  larger  than  meteorites. 

II.  The  Position  of  the  Centre  op  Gravity. — From  the  form 
of  oar  sidereal  system  the  conclusion  is  clear  and  irresistible  that 
the  centre  of  gravity  of  the  system  must  lie  in  the  plane  of  the 
giUxy.  It  is  also  equally  clear  that  this  centre  must  be  situated 
in  the  centre  of  that  plane.  Because  the  stars  in  general  are 
equally  numerous,  and  equally  large  and  bright  in  all  extended 
regions  of  that  ring.  They  appear  a  little  brighter  towards  the 
soatbem  pole ;  but  this  seems  an  indication  that  our  own  position 
is  a  little  nearer  that  side  of  the  galactic  ring. 

III.  All  the  Stars  op  our  Sidereal  System  Revolve  with 
HIGH  Yelocities  AROUND  ITS  CENTRE  OP  GRAVITY. — It  was  for- 
merly 8ap|>osed  that  the  vast  distances  between  the  stars  cut  off 
this  intergravitating  force.  .  Newton,  in  his  Principia,  uses  this 

24 
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language :  "  The  fixed  stars,  therefore,  being  at  such  vast  dis- 
tances from  one  another,  can  neither  attract  each  other  sensibly, 
nor  be  attracted  by  our  sun."  This  opinion  was  generally  held 
among  his  followers,  one  of  whom  has  remarked :  "  So  remote 
are  the  nearest  of  the  fixed  stars,  that  it  may  be  doubted  whether 
the  sun  has  any  sensible  influence  on  them."  It  is  remarkable  that 
the  thought  occurred  to  no  astronomer  to  calculate  the  force  of 
gravity  from  our  sun  on  the  fixed  stars,  until  more  than  a  quarter 
of  a  century  after  the  distances  of  some  of  these  stars  had  been 
approximately  discovered.  Then  this  was  first  done  by  myself, 
and  the  amount  of  this  force  was  found  to  be  surprisingly  large. 
To  present  an  impressive  and  graphic  view  of  that  amount,  I 
brought  it  out  in  terms  of  the  velocit}-  around  our  sun  required 
for  gaining  a  centrifugal  force  so  great  as  to  prevent  a  revolving 
body  from  falling  in  the  sun.  I  emploj'ed  two  methods  of  de- 
monstration quite  independent  of  each  other,  and  hy  both  the 
same  results  wei*e  obtained.  As  these  methods  have  already  been 
stated  in  the  "  Origin  of  the  Stars,"  they  need  not  be  repeated 
here.  By  them  it  was  proved  that  our  sun  acts  so  powerfully  on 
Alpha  Centauri  that,  if  there  were  no  other  infiuence,  Alpha  Cen- 
tauri  would  have  to  revolve  around  our  sun  at  the  rate  of  145 
miles  an  hour  to  gain  a  counterbalancing  centrifugal  force.  That 
star,  judging  from  its  distance,  and  its  amount  of  light,  must  be 
two  and  a  third  times  greater  than  our  sun.  Therefore  its  power 
of  gravit}*  alone  on  our  sun  is  such  that,  without  any  other  influ- 
ence, our  sun  must  revolve  around  it  at  the  rate  of  222  miles  an 
hour  to  gain  a  counterbalancing  centrifugal  force.  Judging  from 
its  distance  and  its  light,  Sirius  is  at  least  sixty  times  greater 
than  our  sun.  Therefore  our  sun  would  have  to  revolve  around 
Sirius  at  the  rate  of  5S0  miles  an  hour  to  avoid  falling  into  its 
flames.  In  all  these  instances,  the  gravity  of  a  single  star  has 
alone  been  calculated,  and  not  the  combined  force  of  the  two. 

These  velocities  impress  strongly  on  our  minds  the  greatness  of 
the  force  of  gravity  between  the  stars  of  our  sidereal  system. 
How  inconceivably  mighty  must  be  the  united  force  between  the 
twenty  millions  of  stars.  How  strongly  must  the}'  all  be  im- 
pelled toward  this  common  centre  of  gravity.  And  how  swift 
must  be  their  velocities  around  that  centre  to  gain  a  centrifugal 
equal  to  the  centripetal  force.  Now,  first,  we  understand  the  ne- 
cessity of  such  high  velocities  as  those  of  61   Cygni,  and  of 
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^i^taras,  and  of  other  stars  ;  that  is,  velocities  from  nearly  2000 
to  nearly  3000  miles  per  minute,  velocities  about  double  any  of 
ijjose  seen  among  the  planets  of  our  solar  system. 

It  is  evident  that  the  stars  of  the  galaxy  must  all  move  in  the 
gi^oie  direction  around  in  the  plane  of  the  galactic  ring,  otherwise 
tUcy  wound  fly  off,  and  soon  there  would  remain  no  ring. 

It  is  also  evident  that  such  rings  of  stars  revolving  with  high 
vel<><^ittes,  both  in  our  own  and  in  other  sidereal  systems — annular 
]iel>ulie — coincide  perfectly  with  the  nebular  theory  which  teaches 
the  absolute  necessity  of  ring  formations  abandoned  by  centrifu- 
tl  force  in  high  velocities  of  revolution. 

IV.  The  Direction  prom  our  own  Position  to  the  Galactic 
Cb^ke  or  to  the  Centre  of  Gravity  of  our  Sidereal  System. 

.Our  own  position  is  certainly  on  the  north  side  of  the  galactic 

plane;  that  is,  on  the  same  side  with  Ursa  Major,  and  not  on  the 
side  on  which  Orion  appears.   The  median  line  of  the  galaxy,  or  its 
plane,  does  not  coincide  with  a  parallel  great  circle.    Between  the 
two,  as  projected  on  the  heavens,  there  is  a  distance  of  about  2^, 
the  precise  distance  being  not  yet  determined  within  half  a  dcgi'ce, 
more  or  less.     This  appears  as  follows:   The  median  line  of  the 
galaxy  is  distant  about  32^  from  the  north  pole ;  but  on  the  op- 
posite side  of  the  heavens  it  is  distant  from  the  south  pole  only 
aljoat  27^.     Other  measurements  in  other  regions,  not  polar,  cor- 
respond.   This  difference  of  five  degrees  must  be  equally  divided, 
and  there  remains  about  2^^  as  the  distance  in  arc  between  the 
nedinn  Hue  of  the  galaxy  and  a  parallel  great  circle.     Our  own 
position  therefore  is  situated,  as  measured  by  our  great  circle, 
aboat  2^^  away  from  the  galactic  plane,  and  on  its  north  side. 
We  are  further  confirmed  in  this  conclusion  because  it  explains 
the  fact  that  more  stars  are  seen  in  the  southern  galactic  hcmis- 
pheretban  in  the  northern.   Many  of  these  southern  stars  are  really 
on  tbe  north  side  of  the  galactic  plane,  but  being  ourselves  so 
much  further  north,  they  are  projected  on  the  southern  galactic 
koisphere.    At  first  view  this  seems  unlikely,  but  forthcoming 
proofe  are  convincing. 

Now,  beiug  on  the  north  side  of  the  galactic  plane,  and  if  we 

i«n  equally  distant  all  around  from  the  galactic  ring,  then  the 

eotduioD  would  be  certain  that  the  direction  of  the  centre  of 

tt0|daetie  plane,  or  the  centre  of  gravity  of  our  sj'stem,  would 

•fraoue^  toward  the  south  galactic  pole^  that  is,  at  about  119^ 
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N^  P^  D,  and  a  little  east  of  the  equinoctial  colure.     In  such  case 

there  could  be  no  other  decision.     But  because  the  galactic  ring 

appears  a  little  brighter  in  the  southern  regions,  it  seems  probable 

that  we  are  situated  a  little  nearer  towards  the  southern  side  of 

that  ring ;  consequently  the  galactic  centre  must  be  projected  on 

the  heavens  a  little  to  the  north — the  geographic  north — of  the 

south  galactic  pole,  say  in  the  tail  of  the  constellation  Getus.   This 

northern  projection  of  the  galactic  centre  may 

be  illustrated  as  follows  :    Let  ^  be  a  point  in  N 

the  geographic  northern  side  of  the  galaxy,  8 

the  opposite  point  in  the  southern  side,  A  the  B 

south  galactic  pole,  and  the  dot  at  c  the  centre        c 

of  the  galactic  plane  or  centre  of  our  system.  D  •'  A 

Then  our  position  at  D  being  a  little  nearer  the 

southern  side  of  the   ring  at  iS,  the  centre  c 

would  be  projected  on  the  heavens  at  5,  that  is,  S 

geographically  north  from  the  south  galactic 

pole  A.     In  the  figure  there  is  an  exaggeration  in  the  position  of 

B  to  render  the  principle  plain. 

Therefore  we  may  affirm,  without  pretending  to  absolute  preci- 
sion, that  the  direction  of  the  centre  of  our  sidereal  system,  and 
consequently  its  centre  of  gravity,  must  lie  a  little  east  of  the 
equinoctial  colure,  and  a  few  degrees  north  geographically  of  the 
south  galactic  pole  ;  that  is,  in  the  tail  of  the  constellation  Getus. 
It  remains  now  to  demonstrate — 

V.  The  Distance  from  our  own  Position  to  the  Galactic 
Gentre,  or  Gentre  op  Gravity  op  our  Sideral  System. — To 
find  this  we  have  the  following  data :  First,  that  the  median  line, 
or  plane  of  the  galaxy,  is  distant  from  a  parallel  great  circle  2^^  • 
second,  that  the  distance  of  the  galactic  ring  from  our  own  posi- 
tion is  such  as  to  require  2000  years  for  its  light  to  reach  U8. 
This  latter  is  Sir  John  Herschel's  estimate  of  its  nearest  stars  of 
the  9th  magnitude.  Struve  computes  that  light  requires  3400 
years  to  reach  us  from  the  galactic  stars  of  the  12th  magnitude. 
In  this  demonstration  the  9th  magnitude  galactic  stars,  with  the 
distance  for  light  travel  of  2000  years,  will  be  taken.  In  the 
figure  S  represents  the  position  of  our  sun  or  our  own  position. 
The  dotted  circles  are  the  distances  of  the  stars  of  the  several 
numbered  magnitudes.  ^  ^  is  the  plane  of  the  galaxy,  aud  C  its 
centre.    D  £  is  the  plane  of  a  parallel  great  circle.     S  C7  is  the 
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mi-'] 

(jisUnca  from  oarselreB  to  the 
2sl>ettc  centre,  or  the  centre  of 
0aT  lidcreal  ay  stem.  8  F  ib  h. 
Ijue  [wrpeDdicul&r  to  the  gnliic- 
ticfdtne-  OurpoBilionSisnincie 
(  little  nearer  to  the  geographi- 
^  soathem  stde  oT  the  giilaxy 
at  B.  for  the  reason  already 
Bt»t«(l.  D  A  a  the  arc,  nnd  D 
$  A  the  angle  between  the  ga- 
|]ictic  plane  and  a  parallel  great 
circle,  »t  present  assnaied  at  2^^. 
$  A  F  =  D  S  A.  Light  re- 
quires 2000  rears  to  travel  from 
A  to  S,  or  from  A  to  F  nearly. 
Bere'eliave  a  right-angled  tri- 
angle with  three  known  ele- 
menla,  namely,  A  F  —  2000 ; 
S  AF=2^°;  S  F  A=90°. 
Fkhd  these  elements  it  follows 
fnm  tbe  most  simple  of  all  trig- 
onometriL-al  processes  that  S  F 
equals  8i.  Therefore  it  re- 
quires light  87  years  to  pass 
betvMD  ourselves  and  the  plane 
oflfaegalaxj',  oralmut  thesamc 
to  reach  the  galactic  centre  at 
C.  But  according  to  the  esti- 
■>1M  of  aatrODomers,  light  re- 
qniiei  85  years  to  reach  us  from 
Ibeitars  of  the  5th  magnitude; 
therefore  tbe  centre  of  our  side- 
mi  ifstem  is  distant  from  our 
to  pontiOD  about  as  far  as  tbe 
tm  of  the  5th  magnitude. 

M  the  amoant  of  tbe  arc  D 

ivOBUgleS^f  is  not  yet 

^     iwjwlj  detennined.    If  it  be 

irfrK,thMtlw  disUnco  from 

Qm  gaUzy  is  such 
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that  light  from  there  requires  70  years  to  reach  us,  and  it  must  lie 
beyond  the  stars  of  the  4th  magnitude,  as  it  is  drawn  in  the  ac- 
companying figure.  If  the  angle  S  A  /^equals  1^°,  then  the  light 
from  the  region  of  the  galactic  plane  requires  52  years  to  reach 
us,  and  that  plane  must  lie  beyond  the  stars  of  the  3d  magnitude. 
And  so  on,  after  the  following  table,  where  the  third  column  ex- 
presses the  number  of  years  required  for  light  to  reach  us  from 
the  stars  of  the  several  magnitudes,  according  to  Struve,  aud  also 
from  tbe  galactic  plane,  when  the  first  column  expresses  the  dif- 
ferent values  of  the  arc  I)  A  or  the  angle  S  A  F. 


Angle  8  A  F. 

1  o       . 
Ijo      . 

2  o      . 


star  magDitades. 
1 


2JO 

3  o 

4  o 


2 
3 

4 
5 


6 


DitUDcet  in  yean. 

15 

17 

28 

85 

43 

52 

61 

70 

85 

87 

104 

120 

•140 


We  have  now  discovered  approximately  both  the  direction  and 
the  distance  to  the  centre  of  our  sidereal  system.  I  need  not  at 
this  early  day  be  precise  in  my  statements  of  either  of  these  ele- 
ments :  these  will  require  the  careful  observations  and  measure- 
ments of  many  years.  When  Copernicus  had  announced  the  centre 
of  our  solar  system,  his  discovery  was  not  vitiated  nor  rendered 
the  less  valuable  because  he  made  such  an  enormous  error  about 
the  distance  of  that  centre.  Even  yet,  after  the  studies  of  10 
generations,  that  is,  of  333  years,  astronomers  are  still  endeavoring 
to  find  more  nearly  the  distance  to  the  centre  of  our  solar  system. 
These  round  numbers  just  named  measure  the  long  flight  of  time 
which  has  intervened  between  the  discoveries  of  these  two  centres, 
the  centre  of  our  solar  and  the  centre  of  our  sidereal  system.  In 
attaining  precision  in  the  distance  to  the  centre  of  our  sidereal 
system,  the  first  element  to  be  determined  is  the  arc  D  A^  or  the 
angle  S  A  F,    Its  nearest  value  seems  to  me  at  present  to  be  2^, 
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and  the  ilgare  U  drawn  on  tliat  supposition,  locating  the  sidereal 
centre  lietween  the  stars  of  the  4th  and  5th  magnitiiden. 

In  addition  to  the  data  eontainetl  in  the  five  sections  already 
givrn,  our  pretient  determination  of  the  direction  and  distance  is 
con(lriiic<l  by  the  ol>ser%-ed  movements  of  the  ntars.  Hitherto,  the 
pmper  motions  of  the  stars,  amounting  to  nearly  2000,  have  pre- 
M*nte«l  the  roo^t  wild  and  disorderly  confusion.  Nothing  can  1>e 
more  bo|ieless  and  forbidding  than  an  attempt  to  find  our  sidereal 
centre  from  the  study  of  these  motions.  Hut  our  present  deter> 
mtiiation  of  that  centre  shows  the  causes  of  this  apparent  confu- 
sion. It  is  because  we  are  situatetl  on  one  side  of  our  system, 
far  outwardly  and  awa}'  from  the  centre,  with  some  stars  interior 
nth\  «>lher  exterior  to  us ;  precisely  the  same  reason  why  the  mo- 
tions of  the  planets  seeme<l  so  tangletl  before  the  discovery  of 
the  centre  of  our  solar  system.  I  will  here  point  out  the  opera- 
tions of  this  cause  in  detail,  along  with  other  causes  of  this 
apfMirent  disorder. 

1.  In  our  fi};ure  the  two  stars  within  the  dotted  circles,  marked 
with  arrowA  at  2  and  7,  move  in  the  direction  of  the  arrows.  On 
the  face  of  the  heavons,  or  on  a  celestial  glol>e,  they  seem  to  move 
snuin*!  in  contrarv  dinn'tions,  the  same  as  thev  seem  to  move  in 
our  (l};iire  in  contrary  directions  around  our  |K>sitiou  at  S.  Hut 
111  n-alitv  thi*v  l>oih  mtive  in  the  same  direction  around  our  side* 
rral  t-riitn*  at  /*. 

i.  Till'  i»larH  at  7  ami  K,  marked  with  arrows,  »eem,  from  our 
|M»«it)on  At  S.  to  move  in  contrary  diriM'tioiiH,  but  in  truth  they 
iMfth  move  in  tht?  Hniiu*  direction  around  the  sider(*:il  centre  at  (\ 

3.  Our  Mur^  motion  niiiMt  ^^ivc  apparent  motions  to  many  stars, 
atiif  vouK*  of  the H4*  inav  (h*  •«intrnrv  to  their  real  motiouH,  the  name 
a«  our  earth  •;ive4  retro«{rade  motion**  to  the  planets.  To  separate 
thr*«*  apparent  from  their  real  motioiiH  will  Ih!  a  task  of  many 
\r%tm^  rv«*n  after  we  learn  the  true  direction  of  the  siin*s  motion. 

4.  A«  «»ur  «iun  in  on  the  north  side  of  tlie  i^tilnctic  plane,  and 
nrarl\  ei|tiiili<»taiit  fr«)m  the  tralactic  riiii;  till  around,  it  follows  tliat 
tb^  pKne  of  his  orbit  in  nearly,  |M»rIiap«»  quite,  at  riii[ht  aui^len  to 
the  Kala4*tir  plane.  It  i%  evident  aNo  tli:it  thou*iaii(U  of  other 
«tAr«  m*ive  in  plnnen  either  at  ri^lit  aii;;leH,  nr  lii«;ldy  inclined,  to 
!>>r  ;;.il:&i-tii  plane  Hitherto  all  this  has  U^eii  a  source  of  |M*r- 
I  Irt.ti.  but  now  we  lU'iy  In-'^in  to  lay  down  tlie  lint's  (»f  their  n<Hles 
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on  the  galactic  plane,  and  make  real  progress  in  sidereal  astro- 
nomy, evolving  beautiful  order  out  of  this  apparent  confusion. 

5.  In  a  system  like  our  solar  system,  with  a  large  central  orb, 
and  all  the  stars  nearly  in  the  same  plane,  it  is  generally  conceded 
that  the  revolutions  of  these  stars  must  be  around  in  the  same 
direction ;  contrarj'  motions  being  incompatible  with  stability. 
But  this  cannot  be  affirmed  of  our  sidereal  system,  which  has  no 
large  central  and  controlling  orb,  where  the  stars  are  very  far 
apart,  and  where  their  orbits  are  highly  inclined  in  opposite  di- 
rections, nearly  or  quite  at  right  angles  to  the  galactic  plane,  and 
so  have  come  to  move  in  opposite  directions  around  the  sidereal 
centre.  This  has  occurred  to  thousands  of  stars  in  our  sidereal 
system.  It  has  occurred  also  in  other  far  distant  sidereal  systems, 
for  they  are  globular  in  shape.  If  only  a  few  appeared  round  we 
might  suppose  them  discoid,  with  the  planes  of  their  disks  per- 
pendicular to  their  lines  of  sight.  But  such  large  numbers  of  round 
systems  argue  globularity  of  form. 

6.  My  discovery  of  the  intergravitation  among  the  members  of 
our  sidereal  system,  as  stated  in  Section  III.  of  this  paper,  aids  to 
prove  that  collisions  must  be  impossible,  or  very  rare  between 
the  members  of  our  system,  even  when  they  move  in  opposite 
directions.  When  two  stars  are  meeting  from  opposite  directions, 
they  are  under  the  influence  through  gravity  of  all  the  neighbor- 
ing stars,  drawing  them  from  the  line  toward  each  other's  centres 
of  gravity,  and  therefore  the  chances  are  infinite  against  their 
moving  towards  each  other's  centres  of  gravity.  They  must  ap- 
proach each  other,  not  directly,  but  obliquely  ;  they  may  pass  so 
near  to  each  other  as  to  remain  forever  under  the  power  of  their 
mutual  gravitation,  revolving  around  their  common  centre  of 
gravity,  and  becoming  a  double  star.  Hence,  the  wonderful  spec- 
tacle in  the  heavens  of  ten  thousand  double  and  multiple  stars, 
with  man}''  more  still  to  be  discovered.  A  pair  of  stars  may 
attract  a  third,  and  a  fourth,  and  indeed  a  larger  group  like  the 
Pleiades  and  Coma  Berenicis,  and  the  clusters  in  Hercules.  A 
considerable  cluster  by  tlieir  united  gravity  might  draw  to  them- 
selves all  or  nearly  all  the  neighboring  stars,  leaving  nearly  vacant 
spaces  around  the  clusters.  Whenever  Sir  William  Herschel,  in 
his  sweeps  of  the  heavens,  came  upon  one  of  these  vacant  spaqes 
poorly  furnished  with  stars,  he  was  sure  to  look  out  for  a  cluster, 
or  nebulous  looking  mass,  consisting  of  the  stars  collected  to- 
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fcvther  from  the  nearl3'  vacant   8|>acG8.     We  know   that  binary 
•Vfttcina  of  alars  maj  have  proi)er  motions,  and  so  may  larger 

I.  In  constellations  like  Ursa  Major, and  Cassiopeia,  and  others, 
tbe  motions  of  their  individual  stars  around  the  centre  of  gravity 
of  the  constellation*  may  obscure  or  hide  their  motions  around  the 
centre  of  our  sidereal  syHtom.  The  revolutions  of  the  satellites  of 
Jopiterand  Saturn  and  UranuA  have  more  rapid  velocities  around 
Ibrir  primaries  than  the  velocities  of  those  planets  around  the 
son.  A  like  state  of  things,  though  not  so  extreme,  may  exist  in 
a  constellation.  Accorvling  to  Struve  and  others,  the  distance 
of  «iTond  magnitude  stars  is  such  as  to  rec|uire  their  light  28 
yrart  to  rpa(*h  uh.  If  in  a  triangle  we  take  this  numl>or  for  each 
of  the  two  Aides,  and  for  the  included  angle  the  divergence  between 
two  adjstvnt  Htars  in  Ursa  Major,  we  are  surprise<l  on  computing 
the  tbini  side  of  our  triangle*  to  And  how  near  those  stars  must 
br  tojTftiier.  Therefore  knowing  the  gravitation  of  our  sun  on  our 
nrigblMiring  starH,  wo  must  conclude  that  in  a  cluster  like  Ursa 
Msj(*r«  tb«r  n^volutions  around  its  centre  may  greatly  mo«lify  and 
p(Thap4  reverM*  for  a  timt*,  the  pn)|)er  motions  of  those  stars 
around  the  centrt*  of  our  system. 

V  A-i  our  !iun*H  motion  may  give  apparent  retrograde  motions 
to  M»iiK*  i»f  the  i«tar«<.  it  in  of  the  tirst  im|M>rtance  in  sidereal  astro- 
U4iiii>  to  U-aru  the  |M>int  to  whirh  our  sun  is  tending.  In  our 
srareh  for  thiii  wo  muv  now  contine  our  endeavors  to  a  narrow 
toLe  in  the  heavenn.  The  hun*H  motion  niunt  t>e  nearly  at  right 
an*^l«*<»  ti>  the  line  drawn  to  theo«*ntreof  our  system.  This  motion 
tbt'nft»re  muHt  U*  toward  home  jMiint  in  the  zone  of  the  galaxy. 
Tbe  Mieth«xl  hitherto  omplove«l  to  as<H*rtain  the  direction  of  our 
••HI**  motion,  i»  very  <lec»eptivo.  As  wo  travel  through  a  woo<l 
thr  tn-***  ap|*ear  to  grow  wider  apart  in  fn»nt  of  n«,  and  donor 
t«>irrthrr  U'hind  uh.  The  Name  principle  has  tieon  applieil  to  the 
ftt.tr «.  •••»tii|*arini{  tliem  with  the  treoH.  Hut  how  could  hucIi  a|>- 
l^-araiMxe**,  wider  and  cIomt,  «H*enr  among  the  tree**,  if  thono  trees 
«rrr  all  in  nif»tiMii  an  rnpidly  an  ournolvoH?  The  other  stars  are 
moviii;;  like  our  nun.  Therefore  this  tree  method  of  learning  our 
•un'ft  motion,  in  liabh*  to  i:ravo  obji^ctions. 

U.  Tlie  xone  of  the  galaxy  varioM  in  breadth  on  the  face  of  the 
!*•  a«fii*,  but  f>n  an  averai;e  it  \h  from  ei^lit  to  ten  <legreeH  wide.  If 
«t    tir  J| '  from  iti   median  line  or  plane,  then    this  wide  band 
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stretches  not  only  over  our  own  position,  but  over  all  the  stars  of 
the  first  and  second  magnitudes  in  the  direction  away  from  the 
galactic  plane,  and  also  on  the  other  side  of  that  plane  far  beyond 
the  stars  visible  to  the  naked  eye.  Where  the  zone  of  the  galaxy  is 
8°  wide,  then,  calculating  from  its  distance,  light  requires  280 
years  to  cross  that  zone.  And  where  it  is  10°  wide,  liglit  requires 
350  years  to  cross  it.  When  we  look  at  right  angles  away  from 
the  plane  of  the  galax}'  to  the  distant  stars  of  the  sixth  magnitude, 
and  also  in  the  opposite  direction  on  the  other  side  of  the  galaxy 
to  the  distant  sixth  magnitude  stars,  and  then  look  up  at  the 
galaxy  itself,  we  see  apparently  a  narrow  milky  band,  but  it  is 
broader  than  the  entire  distance  between  the  opposite  stars  of  the 
sixth  magnitude. 

The  other  dimension  of  the  galaxy  at  right  angles  to  this,  that 
is,  the  distance  from  its  nearer  to  its  further  or  outer  surface,  is 
probably  four  or  five  times  greater.  Its  nearer  stars,  those  of  the 
ninth  magnitude,  require  2000  years  for  their  light  to  reach  us, 
but  its  more  distant,  those  of  the  twelfth  magnitude,  require  3400 
3'ears.  Therefore  the  difference  of  1400  years  is  required  for  the 
passage  of  light  from  its  more  distant  to  its  nearer  stars.  Con- 
sidering the  wide  space  existing  within  these  dimensions,  we  can- 
not say  that  the  galactic  stars  are  neai*er  together  than  our  sun 
and  its  neighboring  stars.  Moreover  the  specific  gravity  of  the 
four  outer  planets  of  our  solar  system  is  many  times  less  than 
that  of  the  four  inner  planets.  Saturn,  for  instance,  is  nine  times 
lighter  than  Mercury.  In  like  manner  the  galactic,  or  the  outer 
stars  of  our  sidereal  system,  may  be  many  times  lighter  than  our 
sun  and  his  neighboring  inner  stars.  From  both  these  causes, 
distance  apart  and  lightness,  gravitation  between  the  galactic 
stars  may  be  less  than  that  between  our  sun  and  his  neigliboring 
stars.  This  aids  to  understand  why,  from  their  apparent  nearness 
together,  the  galactic  stars  are  not  brought  by  gravity  in  contact, 
or  in  very  closely  revolving  sj^stems,  like  binary  stars. 

10.  By  assuming  with  Herschel  that  the  nearest  part  of  the 
galaxy  requires  2000  years  for  its  light  to  reach  us,  we  may  then 
calculate  its  circumference,  or  the  orbits  of  its  stars,  and  the  time 
required  for  those  stars  to  make  one  revolution  in  their  orbits. 
A  star  moving  at  the  rate  of  3000  miles  per  minute,  about  like  that 
of  Arcturus,  must  require  50,000,000  years  for  a  single  revolution 
around  the  sidereal  centre.    A  star  revolving  at  the  rate  of  2000 
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mile^  per  mtnute,  alioiit  like  that  of  6  <*ygni,  requires  75,000,000 
\«*ar«.  Ad<1  a  stjir  moving  at  the  rate  of  1000  miles  |)er  minute, 
alM»ut  like  that  of  our  earth  around  the  sun,  requires  150,000,000 
ream  for  one  revolution  around  the  siden^al  centre  I 

Awnnminfc  the  very  prolmble  estimate  of  2^  lietween  the  galactic 
planes  or  me<Han  line,  and  a  parallel  great  circle,  then  70  years  arc 
nf«|iiiiv<l  for  the  pa%6age  of  light  from  our  sidereal  centre  to  our- 
ftrUeiv*  an<l  the  following  table  gives  the  times  for  a  single  revolu- 
tion of  our  sun«  around  that  centre,  at  the  three  different  veloci- 
ties ahove  reconled. 

30mmile«  per  minute,  1,7<K),000  years  for  one  revolation. 
3000     ••       •*         ••        S,040,<NN)      »»       •♦       »»  »* 

lOd)    •*       •*        ••        5,2«).000      ♦♦      *•       ♦»  »» 

These  almost  endless  perio<ls  teac*h  some  practical  lessons. 
One  ts  that  the  direction  of  our  sun*s  motion  for  two  or  three 
centuries  must  Ite  sensibly  towanl  the  same  point  in  the  heavens, 
or  very  nearly,  if  a  star  in  the  galaxy  performs  a  revolution  in 
.SO,000,000  yearn,  that  is,  with  the  velocity  of  3000  miles  per 
minute,  then  al»out  4U  years  are  necessary  for  it  to  move  through 
one  Act^ondof  arc,  the  smallest  quantity  measurable  in  astronomy. 
That  is,  if  the  |iositifin  of  a  galactic  star  lie  taken  and  recorded 
with  the  most  refined  accuracy,  then  it  will  not  be  until  the  next 
gfm-mtion  of  astronomers  that  the  movement  of  the  star  can  be 
r«vocni£«*d.  If  the  vchn-ity  of  the  star  Ih»  2000  or  1000  miles  |)er 
nuiiiitc*.  thru  the  time  ri*quirt><l  to  move  through  one  second  of 
an-  muAt  lie  in  one  cane  «»0  and  in  the  other  case  120  years!  No 
bonder  that  we  cannot  tell  in  which  direction  the  Milky  Way 
rr«oI%e#.  From  the  wi*il-«*Htnl»lihlie<l  intergravitation  of  the  stars, 
we  arr  nure  that  it  must  wheel  around  in  its  mighty  circle,  but 
wr  know  not  which  way  the  wheel  turns.  ThiN  want  of  apparent 
ifioiion  in  the  galactic  htars  is  pr(N>f  positive  of  their  vast 
fli^tance.  It  confirms  the  same  conclusion  of  astr<»nomers 
foiinde*!  on  the  smallness  of  this  ningiiitnde.  We  now  Kee  in  a 
*ir(#n*/  and  clear  light  the  iniportanee  of  having  |K>rtionH  of  the 
i:«laxy  mappe<t  out,  and  their  positions  determined  with  the 
I  l"««*mt  exactnesn,  •4>  that  coming  generations  of  astrononiers  may 
Irarn  whieh  wav  around  the  threat  Milky  Way  revolves. 
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The  following  reports  were  read  and  referred  to  the  Publication 
Committee : — 

REPORT  OF  THE  PRESIDENT. 

Several  events  in  the  history  of  the  Academy  have  occurred 
during  the  year  just  closed  which  arc  worthy  of  notice  or  record. 

On  the  4th  of  January,  1876,  the  Society  met  in  its  hall  at  thQ 
northwest  corner  of  Broad  and  Sansom  Streets  for  the  last  time. 
It  had  been  domiciled  there  since  February  18,  1840,  a  period  of 
very  nearly  thirty-six  years.  It  held  its  first  meeting  in  the  north 
wing  of  the  new  edifice  on  Tuesday  evening,  January  11th.  Pos- 
session of  the  old  building  was  transferred  to  the  purchaser  the 
next  day. 

At  the  close  of  the  sixty -fifth  3'ear  since  its  foundation  the 
Society  may  be  justly  congratulated  on  the  progress  it  has  made, 
in  the  extension  of  its  museum  and  library,  on  the  work  recorded 
in  its  publications,  and  on  the  value  of  the  real  estate  which  it 
has  acquired  through  the  generosity  of  very  many  friends.  It 
possesses  a  commodious  fire-proof  building  (which  is  the  north 
wing  of  the  proposed  structure),  and  a  plot  of  ground  upon  which 
it  can  be  extended.  The  Academy  is  free  from  debt,  and  its  set- 
tled policy  is  to  incur  no  pecuniary  obligiition  before  means  to 
cancel  it  have  been  provided. 

It  seems  not  unreasonable  to  conjecture  that  the  Society  may 
be  found  occupying  this  same  locality  at  the  close  of  the  second 
century  of  the  nation,  still  endeavoring,  under  the  benevolent 
precept  non  sihi  sed  omnibus^  to  acquire  knowledge  of  the  sensible 
creation  and  to  diffuse  it  bj-  all  means  at  its  command. 

The  propriety  of  representing  the  Academy  through  an  exhibit 
of  its  publications,  etc.,  in  the  International  Exhibition,  was  sug- 
gested  Februar}'  15tli,  and  the  committee  then  appointed — Dr. 
John  li.  LeConte  and  Messrs.  Charles  E.  Smith  and  Wm.  S. 
Vaux — reported  substantial!}',  March  7th,  that  it  was  inexpedient, 
and  was  dischari^cd  from  further  consideration  of  the  subject. 

The  formal  transfer  of  the  building  and  site  upon  which  it 
stands  by  the  trustees  of  the  building  fund,  in  accordance  with 
their  sui2:i!:estion,  was  postponed  for  the  time,  by  a  resolution 
adopted  March  14tli. 
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Under  aathoritj  of  a  resolution  of  May  9tli,  an  invitation  to 
visit  the  museum  and  library  as  frequently  as  might  be  agreeable 
to  tbem  during  their  sojourn  in  the  city  was  given  to  the  commis- 
sioners accredited  to  the  International  Exhibition  as  well  as  to 
members  and  delegates  of  societies  and  associations  which  met  in 
Philadelphia  in  the  course  of  the  year. 

On  specified  conditions  it  was  agreed,  November,  1875,  that  the 
American  Entomological  Society  should  be  received  into  the 
Academy,  and  on  the  16th  of  May  the  report  that  the  Entomo- 
logical Section  of  the  Academy  had  been  organized,  was  made,  in 
pursnance  of  a  provision  of  the  by-laws. 

May  30th  an  application  of  members  of  the  Society  to  form  the 
Botanical  Section  of  the  Academy  was  approved,  and  the  report 
that  its  organization  had  been  completed,  was  made  June  20th. 

The  association  of  members  occupied  in  a  special  branch  of 
study  into  sections,  besides  being  a  source  of  gratification  to  them, 
is  useful  to  the  Academy.  The  collections  placed  in  charge  of  the 
sections  receive  their  particular  care,  and  the  Curators  of  the 
Academy  are  so  far  relieved  from  the  necessity  of  giving  special 
attention  to  their  preservation  and  arrangement. 

At  present  the  Academy  includes  four  sections,  namely : — 

The  Biological  and  Microscopical  Section.* 

The  Conchological  Section.* 

The  Entomological  Section.' 

The  Botanical  Section.^ 

All  members  and  correspondents  of  the  Academy  have  the 
privilege  of  being  present  at  the  stated  meetings  of  the  sections. 

August  31,  1875,  the  Council  was  requested  to  examine  the  by- 
laws and  report  such  changes  as  may  be  necessary  for  the  better 
government  of  the  Academy.  The  Council  deliberated  long  on 
the  subject  and  recommended  several  important  modifications. 
The  series  of  amendments  proposed  by  the  Council  were  considered 
and  debated  at  several  meetings  of  the  Academy,  altered  in  many 
particulars,  and  finally  adopted  May  30th  of  the  present  year. 

In  conformity  to  one  of  these  laws,  on  the  16th  of  Ma}"^,  twelve 

'  Stated  meeting  on  the  first  Monday  evening  of  every  month. 
'  Stated  meeting  on  the  first  Thursday  evening  of  every  month. 
'  Slated  meeting,  second  Thursday  evening  of  every  month. 
*  Stated  meeting,  second  Monday  evening  of  every  month. 
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councillors  were  elected,  four  for  tliree  years,  four  for  two  yean, 
and  four  for  one  year. 

Since  the  adoption  of  the  new  laws  sufficient  time  has  not  yet 
elapsed  to  test  satisfactorily  their  practical  working.  Some  of 
the  elder  members  of  the  Society  doubt  whether  the  changes  made 
will  prove  to  be  better  in  practice  than  the  displaced  legal  require* 
ments.  Perfection  in  by-laws  of  a  society  cannot  be  reasonably 
expected.  The  ordinary  progress  of  events  and  changed  condi- 
tions  renders  a  modification  of  them  from  time  to  time  desirable; 
and  there  is  always  ground  for  honest  difference  of  opinion.  Even 
the  Constitution,  the  organic  law  of  the  United  States,  formed  by 
the  wisest  and  most  judicious  minds  in  the  country,  has  beea 
found,  during  the  experience  of  a  centur}',  to  require  amend* 
ments. 

In  reference  to  one  important  feature  of  the  new  by-laws,  I 
venture  to  make  a  few  comments  which  I  hope  may  not  be  con- 
sidered out  of  place. 

To  the  extent  of  its  means  the  Society  endeavors  to  diffuse 
information  of  what  is  known  within  the  field  of  its  labors,  to 
increase  the  popular  tnste  for  natural  science,  and  to  assist  those 
engaged  in  original  investigations  by  granting  to  them  the  free 
use  of  its  library  and  museum,  and  by  publishing  the  results  of 
their  labors,  in  its  Journal  and  Proceedings. 

The  Academy  desires  to  extend  tiie  usefulness  of  its  librar}'  and 
museum  in  this  direction,  and  to  project  paths  among  the  unknown 
things  of  the  earth  wiiich  men  may  pursue  and  retrace,  always 
bringing  back  a  revelation  of  some  fact  not  previously  known.  It 
is  believed  that  there  are  many  men  eminently  qualified  in  all 
respects  to  engage  in  original  research,  whose  scientific  work  is 
greatly  restricted  l)ecause  almost  all  their  time  is  necessarily  spent 
in  gaining  a  livelihood,  who,  like  the  Davys,  Faradays,  Huxleys, 
and  T3'ndalls  of  the  Royal  Institution,  would  gladly  accept  a 
moderate  support  of  assured  continuance,  and  in  return  for  it 
devote  all  their  energies  to  scientific  investigations  and  teaching. 

In  the  hope  of  increasing  the  number  of  original  investigators 
by  providing  places  for  men  of  this  character,  and  of  securing 
systematic  elementary  and  popular  instruction  b3^  courses  of  lec- 
tures and  otherwise,  the  Academy  has  modified  its  by-laws  in  such 
manner  as  to  authorize  the  appointment  of  professors  and  assis- 
tant i)ro  lessors. 
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The  plan  is  commendable,  and  its  idealization  should  be  encour- 
aged by  the  friends  of  scientific  progress ;  but  to  realize  it  com- 
pletely in  all  its  details  requires  in  the  aggregate  a  yery  large 
sumofmone}'. 

Id  the  present  condition  of  the  Academy's  resources,  the  objec- 
tion to  this  scheme  is  that  to  appoint  professors  before  providing 
a  Uboratoiy  in  which  they  ma}'  pursue  their  investigations ;  or  a 
lecture-room  for  the  accommodation  of  those  who  would  listen  to 
tiieir teachings;  or  means  for  their  permanent  and  entire  support, 
wooM  be  merely  to  bestow  complimentary  titles,  without  advanc- 
ing the  interests  of  original  research  in  any  manner  or  degree. 
Gentlemen  elected  to  professorships  without  income  would  not 
find  in  the  title  of  professor  alone  the  means  of  living.  Such  title 
would  not  relieve  them  from  the  necessity  of  giving  their  time  and 
labor  to  some  exacting  vocation  in  exchange  for  dail}'  bread,  nor 
afford  them  more  leisure  than  they  may  possess  without  it.  Those 
devoted  to  original  investigation  who  are  pecuniaril}*  independent 
of  secular  employment  do  not  need  the  assistance  which  hoped-for 
endowments  are  designed  to  give.  As  the  library  and  museum 
are  accessible  to  all  for  the  purpose  of  study,  they  are  in  condition 
to  pursue  iheir  scientific  labors  without  acquiring  the  title  of  pro- 
fessor from  the  Academy. 

The  by-laws  indicate  that  each  professor  will  have  exclusive 
control  of  such  collections  as  may  be  assigned  to  his  care,  and  be 
responsible  for  their  arrangement,  increase,  and  preservation.  For 
partial  or  entire  neglect  of  this  very  important  duty,  there  seems 
to  be  no  remedy  of  easy  administration  as  long  as  it  is  confided 
to  any  one  who  has  no  right  to  compensation  for  his  time  and 
labor  from  the  Academj'.  Where  pecuniary  consideration  for 
services  to  be  rendered  is  in  an}'  manner  contingent  upon  their 
performance,  there  is  an  obvious  and  eflficacious  remedy  for  neglect. 

If  such  objections  have  any  force,  they  suggest  that  the  interests 
of  the  Academy,  and  of  science,  will  be  best  served  by  postponing 
the  election  of  professors  until  after  substantial  endowments  for 
their  support  have  been  secured.  Until  these  are  acquired  the 
collections  may  be  still  properly  confided,  as  the}'  always  have 
l«en,  to  the  custody  of  the  four  curators,  under  whose  care  they 
have  attained  their  present  condition  and  magnitude,  and  in  the 
mean  time  the  Academy  may  continue  its  efi^orts  to  develop  and 
make  useful  its  resources. 
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The  Emperor  of  Brazil,  who  is  distinguished  as  much  by  his 
varied  learning  as  by  his  high  political  position,  was  present  at 
the  stated  meeting  of  the  Society,  held  June  27. 

On  the  evening  of  July  7,  the  gentlemen  officially  connected 
with  the  International  Exhibition,  and  man}'  others,  were  received 
and  entertained  in  the  Academ}',  the  entire  expense  being  borne 
by  several  generous  members  of  the  Society. 

In  August,  Professor  Huxley  was  invited,  in  anticipation  of  his 
coming  to  Philadelphia,  to  be  present  at  the  meetings  of  the  So- 
ciety, but  he  regretted  his  inability  to  accept  the  invitation.  He 
arrived  in  the  city  about  two  o'clock  P.  M.  of  Thursday,  Sept.  U, 
and  spent  two  or  three  hours  of  the  afternoon  in  the  museum. 
The  next  afternoon  he  departed  for  New  York. 

At  the  instance  of  the  Centennial  Commission,  a  committee 
was  appointed  Oct.  10,  "to  investigate  and  report  upon  the  intro- 
duction of  new  species  of  insects  and  plants  through  the  medium 
of  foreign  exhibits  at  the  Centennial  Exhibition." 

The  report  in  relation  to  the  introduction  of  insects,  by  Drs. 
J.  L.  Le  Conte,  Geo.  H.  Horn,  and  Joseph  Leidy,  was  made 
Nov.  14.  The  labors  of  the  botanists  of  the  committee  are  neces- 
sarily deferred  until  the  ensuing  spring;  the  results  of  their 
observations  cannot  be  expected  until  some  time  next  3'ear. 

The  stated  meetings  of  the  Society  in  the  new  locality,  contrar}' 
to  the  anticipation  of  some  of  the  members,  have  been  more 
numerously  attended  than  those  in  the  old  hall,  and  have  been  no 
less  interesting. 

In  behalf  of  the  council  I  have  to  report  that  its  stated  meet- 
ings have  been  regularly  held,  and  the  matters  submitted  to  it 
have  been  carefully  considered. 

Respectfully,  etc., 

W.  S.  W.  RuSCnENBERGER. 


REPORT  OF  RECORDING  SECRETARY. 

During  the  twelve  months  ending  Nov.  30,  1870,  ninety  mem- 
bers and  nineteen  correspondents  have  been  elected. 

Announcement  was  made  of  the  death  of  two  members — J.  S. 
riiillips  and  Geo.  Washington  Smith. 

Twenty-seven  papers  have  been  presented  for  publication,  as 
follows:    Wm.    11.   Dall,  three;    Wm.  M.  Gabb,  three;    Edw.  D. 
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Cope,  two ;  (}eo.  A.  Koenig^  two ;  Mariano  B£rcena,  two ;  and 
J.  A.  Allen,  H.  C.  Chapman,  Cbas.  A.  White,  D.  S.  Jordan  and 
H.  £•  Copeland,  Geo.  Hay,  Harrison  Allen,  Isaac  Lea,  Wm.  G. 
Haxjck,  Herman  Strecker,  Chas.  Pickering,  Wm.  G.  Binney,  J 
j^,  Ogden,  Jos.  Leidy,  T.  A.  Conrad,  and  Theo.  Gill  each  one. 
Dr.  Leidy^s  paper  and  one  of  those  presented  by  Mr.  Gabb  were 
tocepted  for  the  Journal ;  the  others  were  ordered  to  be  published 
ID  the  Proceedings. 

Tbe  verbal  communications  have  been  much  more  numerous 
than  heretofore,  scarcely  a  meeting  having  been  held  at  which 
some  subject  of  scientific  interest  was  not  discussed.  These  com- 
maoications  have  been  for  the  most  part  reported  by  their  authors 
fur  publication  in  the  Proceedings. 

Reports  of  the  meetings  continue  to  be  published  in  two  of  the 
ereoing  papers  with,  it  is  believed,  the  good  effect  alluded  to  in 
my  last  report. 

During  the  year  the  ninety-five  concluding  pages  of  the  Pro- 
ceedings for  1875,  and  two  hundred  pages  for  1876,  with  ten  litho-^ 
graphic  plates,  one  of  them  colored,  have  been  issued.  No  portiou 
of  tbe  Journal  has  been  published,  but  artists  are  employed  oa 
plates  illustrating  papers  by  Dr.  Leidy  and  Mr.  Gabb,  and  it  is 
hoi)ed  that  the  next  part  may  be  completed  during  the  coming 
jear. 

All  of  which  is  respectfully  submitted, 

Edward  J.  Nolax, 
Recording  Secretartf^ 


REPORT  OF  THE  LIBRARIAN. 

Tbe  Librarian  respectfully  reports  that  the  additions  to  the 
liltrary,  during  the  twelve  months  ending  November  30,  1876, 
amount  to  2491.  This  is  in  excess  of  the  increase  for  hny  other 
year  of  which  we  have  a  record,  except  that  for  1850,  when  the 
laie  Dr.  Thos.  B.  Wilson,  and  his  brother  Edw.  Wilson,  contri- 
hated  a  larger  number  of  books  than  at  nny  previous  or  subse- 
quent period. 

Of  the  additions  during  the  past  year  683  were  volumes,  1784 
piimphlets  and  parts  of  periodicals,  and  24  maps,  photographs, 
etc.;   I8ij9  were   octavos,  508  quartos,  44  folios,  and   26   duo* 
deciinos. 
25 
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The}'  were  derived  from  the  following  sources : — 


Societies 1084  > 

Editors 400 

I.  V.  Williamson  Fund  .     .     .  850 

Bequeathed  by  John  S.  Phillips  221 

Authors 142 

Wilson  Fund 71 

Brazilian  Centennial  Commis- 
sion    85 

Department  of  the  Interior .    .  19 

Dr.  Jos.  Leidy 15 

I«aac  Lea 12 

Geological  Survey  of  Canada  •  12 

Geological  Survey  of  Spain      .  12 

Publishers 9 

Smithsonian  Institution  ...  9 

M.  Lavoinne 9 

Adolph  Sutro 8 

Geological  Survey  of  India.    .  7 

Geological  Survey  of  Sweden  .  7 

Geological  Survey  of  Penna.  .  7 

Alfonso  Herrera 7 

J.  A.  Ryder 5 

Engineer  Department,  U.  S.  A.  5 

Dr.  F.  V.  Havden 5 

New  South  Wales  Centennial 

Commissioner 5 

Treasury  Department     ...  4 

Thos.  Meehan 4 

C.  W.  Williamson      ....  4 

J.  Laidlaw    .......  4 

Wisconsin  Centennial  Commis- 
sion    4 

Dr.  F.  A.  Hassler 8 

Minister    of     Public     Works, 

France 3 

J.  E.  Cook 8 

G.  W.  Tryon,  Jr 3 

Michigan  Centennial  Commis- 
sion    8 


J.  H.  Redfleld , 

War  Department 

Louis  Godey 

East  Indian  Government     .    . 

James  Hall 

Wm.  S.  Vaux 

Angus  Mackay 

H.  H.  Hlgglns 

Joshua  Linda  hi 

Dr.  James  Hector 

West  Virginia  Centennial  Com- 
mission   

Mexican  Commission .... 
Chinese  Commission  .... 
Japanese  Commission  .  .  . 
Austrian  Commission  .  .  . 
Ward  B.  Haseltine     .... 

T.  R.  Peale 

J.  S.  Newberry 

Edw.  Stabler 

Mr.  Davles 

Lorln  Davenport 

Chas.  Dury 

Chas.  S.  Iland 

D.  S.  Sheldon 

Mrs.  E.  P.  Gurney      .     .    .    . 

G.  M.  Levette 

K.  Kuroda 

Saml.  Davenport 

Isaac  Burk 

Rev.  Dr.  Honey  man  .... 

W.  C.  Stevenson 

T.  A.  Conrad 

J.  B.  King 

Alex.  Agassiz 

Geological  Survey  of  Illinois    . 

Navy  Department 

Surgeon  General,  U.  S.  A.  .  . 
Department  of  Agriculture  .    . 


Thej^  were  divided  as  follows.: — 


Journals 

Geology 

General  Natural  History 

Conchology 

Botany 

Entomology 

Anatomy  and  Physiology 

Ornithology 

Physical  Sciences  .  .  . 
Anthropology  .... 
Helminthology  .... 

Useful  Arts 

Voyages  and  Trayels  .    . 


1745 

177 

150 

129 

55 

28 

26 

24 

24 

17 

16 

15 

10 


Chemistry 
Ichthyology  . 
Herpetology  . 
Mineralogy   . 
Medicine  .     . 
EncyclopoBdlas 
Mammalogy . 
Bibliography 
Geography     . 
Education     . 
Agriculture  . 
Antiquttiefl   . 


1^1^.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  379 

One  hundred  and  seventy-one  volumes  have  been  bound  during 
the  tear,  and  55  volumes  are  now  in  the  hands  of  the  binder.  These 
fncUide  all  the  unbound  books  which  have  been  credited  to  tlie 
Wilson  and  I.  V.  Williamson  Funds,  together  with  such  journals 
f^<»eived  in  exchange  for  the  Academy's  publications  as  are  in 
(instant  use  and  likely  to  be  damaged  if  left  unbound.  The 
volumes  of  other  exchanges  have  been  tied  up,  to  remain  in  this 
eondition  on  the  shelves  until  the  Academy  is  able  to  bear  the 
es|)eD8e  of  binding. 

The  early  months  of  the  year  were  occupied  in  transferring  the 
library  from  the  old  building,  and  roughly  placing  the  books  in 
tbc  new  cases  prepared  for  them.  With  the  assistance  of  Mr. 
Kossell  Hill  and  Mr.  J.  A.  Rj'der,  this  work  was  accomplished  in 
less  time  than  it  was  supposed  it  would  be  necessary  to  devote  to 
it,  and  the  more  careful  classification  and  arrangement  of  the 
various  sections  have  since  proceeded  as  rapidly  as  circumstances 
would  permit.  The  catalogues  which  were  completed  before  the 
removal,  have  been  revised  so  as  to  accommodate  them  to  the 
new  disposition  of  the  books,  and  the  current  additions  to  the 
library  have  been  added  to  the  card  catalogue.  Si)ecial  attention 
has  been  given  to  the  arrangement  of  the  journals  and  periodi- 
cals. The  greater  portion  of  this  department  has  been  carefully 
examined,  all  deficiencies  have  been  noted,  and  fifty  letters  apply- 
ing for  parts  required  to  complete  sets  have  been  written.  The 
answers  to  these  applications  have  been  such  as  to  warrant  the 
belief  that  a  much  larger  return  will  be  secured  by  written 
requests  to  societies  and  editors  than  could  be  hoped  for  in 
answer  to  printed  circulars,  no  matter  how  urgently  they  may  be 
worde<l. 

Various  plans  for  the  re-arrangement  of  the  library  in  the 
present  building  have  been  suggested  and  considered,  but  the 
simplicity  of  the  system  of  consecutive  numbering  of  the  volumes, 
adopted  before  removal,  and  the  readiness  with  which,  by  means 
of  it,  any  given  book  may  be  found,  has  caused  the  Library  Com- 
mittee to  authorize  its  continuance.  It  will,  however,  be  supple- 
nested  by  a  shelf  or  alcove  catalogue  of  the  recent  additions  to 
eadi  department  until  they  accumulate  sufficiently  to  permit  of 
tbeir  being  numbered. 

An  examination  of  the  library  in  April  showed  that  it  con- 
tiiMdstihmt  time  22,440  bound  and  621  unbound  volumes,  and 
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1 255  unbound  pamphlets,  which  would  probably  form  125  volnmes, 
making  23,186  volumes  in  all,  exclusive  of  duplicates  and  the 
libraries  of  sections.  If  tliese  be  added  the  total  will  reach  25,495 
volumes.^ 

Portraits  in  oil  of  Jacob  Oilliams,  M.D.,  and  John  Speakman, 
two  of  the  founders  of  the  Academy,  were  presented  by  Dr.  Jas. 
S.  Gilliams  and  Thos.  Sny  Speakman  respectively. 

It  will  be  seen  by  reference  to  the  annual  list  of  additions  to 
the  library  how  deeply  the  Academy  is  indebted  to  Mr.  Isaiah  V. 
Williamson  for  his  munificent  gift.     Many  of  the  most  valuable 
publications  of  the  last  two  or  three  years  have  been  obtained  by 
means  of  this  fund,  and  the  library  is  consequently  better  sap- 
plied  with  the  recent  literature  of  natural  history  than  it  has  been 
since  the  death  of  Dr.  Thos.  B.  Wilson.     Much,  however,  remains 
to  be  added  before  the  library  in  many  of  its  sections  can  be  con- 
sidered as  approaching  a  state  of  completeness,  and  it  is  earnestly 
desired'  that  specialists  will  furnish  the  titles  of  such  works  as 
may  be  lacking  in  their  departments.     A  catalogue  of  current  sci- 
entific books  ali^ady  begun  for  the  use  of  the  Library  Committee 
will  be  continued  and  kept  as  complete  as  possible.     It  is  hoped^ 
that  the  means  at  the  disposal  of  the  committee  are  now  sufflcien^^ 
to  enable  it  to  authorize  the  ordering  of  all  approved  books,  whil^^ 
the  titles  of  those  works  which  it  is  not  thought  desirable  to  pur^  ^ 
<:hase  immediatel}',  will  yet  be  kept  for  reference  in  the  future. 

All  of  which  is  respectfully  submitted, 

Edw.  J.  Nolan,  Librarian. 


REPORT  OF  THE  CURATORS  FOR  1876. 

llie  ixiuioval  of  the  Museum  of  the  Academy  from  the  forn^ 
building  to  the  one  now  occupied,  was  completed  before  the  do 
of  the  last  year;  the  removal  of  the  library  immediately  follow^ 
and  was  completed  in  the  first  week  of  January  of  the  preset 
year.     The  first  meeting  of  the  Academy  was  held  in  the  im 
building  on  the  11th  of  January. 

Through  the  able  superintendence  and  incessant  labor  of 
colleagues,  Messrs.  Tryon  and  Parker,  aided  by  Dr.  James 
Ogden,  Miss  Sarah   P.  Monks,  John  A.  Ryder,  Russel  Hill, 
others,  the  difl'erent  collections  were  so  far  arranged   in   t 

'  The  increase  of  the  year  makes  the  aggregate  of  the  library  Novc] 
30,  1870,  about  26,356  volumes. 


ISTfi.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  381 

lespecti^^  places  that  the  Museum  was  opened  for  exhibition  to 
the  pablic  od  the  first  of  May.  From  that  time  to  the  present  it 
\^  been  opeD  to  visitors  daily  except  on  Saturday  and  Sunday. 
Since  then,  also,  the  regular  and  systematic  arrangement  of  the 
collections  of  the  Museum  has  continued  in  the  usual  manner. 

Those  departments  of  the  Museum  under  the  charge  of  special 
sections  of  the  Academy  have  been  equally  well  attended  to  in 
the  arrangement  of  their  appropriate  collections.  On  the  condi- 
tion of  these  and  the  additions  thereto  during  the  3'ear,  I  refer  to 
the  i^orts  of  the  Conservators  of  the  Sections. 

In  Julji  ^  regret  to  say,  Mr.  Trj^on  resigned  his  ppsition  as 
Corator.  Dr.  [].  C.  Chapman  was  appointed  to  fill  the  vacanc3\ 
Since  that  time  the  Museum  has  been  mainly  under  the  super- 
intendence of  Mr.  Parker,  whose  services  have  proved  so  valuable 
that  I  hope  the  Academy  may  secure  their  continuance. 

Mr.  John  A.  Ryder  has  arranged  the  mammalian  collection,  and 
affixed  labels  when  required.  The  crania  of  mammals  are  par- 
tially arranged  and  labelled^ 

The  collection  of  human  crania  has  been  rearranged.  (Mr. 
Parker  reports  the  following  skulls  as  missing:  Nos.  210,215, 
223,224,227,  232,  401,  668,  719,  736,  843,872,  878,  898,  981, 
1039,1042,  1050,  1067,  1236,  1246,  1282,  1348,  1414,  1479,  1485, 
1m7— in  all  27.) 

The  collection  of  mammalian  and  bird  skins  has  been  thoroughly 
examined. 

The  ornithological  collection  has  been  arranged  in  the  cases  by 
Dr.  Jnmes  A.  Ogden,  Miss  Sarah  P.  Monks,  and  Mr.  Russel  Hill. 
Mi88  Monks  has  identified,  labelled,  and  catalogued  the  species  of 
twenty-three  familieb;  and,  in  addition,  has  arranged  and  attached 
the  generic  and  family  names  to  those  identified  by  her  the  previ- 
ous year.  Mr.  Spencer  Trotter  has  identified  the  species  of  the 
family  Sylvicolidse. 

Mr.  W.  G.  Freedley  is  arranging  and  labelling  the  collection  of 
bird's  eggs. 

The  alcoholic  specimens  of  the  Museum  have  received  due 
attention. 

The  cretaceous  vertebrate  fossils  have  l>een  carefully  gone  over 
and  placed  in  a  condition  to  prevent  their  destruction  through  the 
decomposition  of  the  sulphide  of  iron  with  which  they  are  im- 
pregnated. 
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The  invertebrate  fossiU  have  been  partially  arranged  by  Mr. 
Russcl  Hill,  under  the  supervision  of  Mr.  Wm.  M.  Gabb. 

Most  of  the  specimens  donated,  deposited,  and  purchased  dur* 
ing  the  3'ear  have  been  labelled  and  arranged  iu  their  appropriate 
places. 

(Several  valuable  specimens  of  minerals  are  missing  from  the 
collection.) 

The  contributions  to  the  Museum  during  the  year  are  as 
follows: — 

Mammals. — A  mounted  skeleton  of  the  Giraffe,  18  feet  high, 
a  fine  specimen  from  Africa,  purchased  in  London  in  1875,  pre- 
sented by  Wm.  S.  Vaux  and  Henry  C.  Gibson. 

A  Dugong,  in  alcohol,  presented  by  Mr.  John  Ching,  Wide 
Bay,  Queensland,  through  Mr.  Angus  Mackay,  Commissioner  of 
Queensland. 

Two  skeletons  of  Marmoset,  presented  b}'  Dr.  Ed.  Hartshome. 
A  squirrel,  from  Mexico,  presented  by  the  Zoological  Society.  A 
monkej',  Semnopithecun  entellas  ;  a  leopard,  F,  pardus  ;  a  Sua 
bear,  Helarctos  enryspilus  ;  and  a  ZalophuH  Oillespiij  deposited 
by  0.  B.  Gross. 

The  following  were  also  presented :  a  foDtal  pig,  by  John  Erider  ; 
a  foetal  kitten,  by  C.  F.  Parker;  a  mouse  with  fungus  growth,  by 
P.  F.  Wells  ;  a  hydrocephalic  skull  of  a  calf,  by  Mrs.  A.  A.  Craw- 
ford  ;  and  an  irregular  osteo-dentinal  growth  from  the  tooth  of  a 
sperm  whale,  by  S.  Powel. 

J}i7'ds, — A  Mack-throatod  quail,  Ortyx  virginianuHWiV,  Uoopesii^ 
and  a  Trumpeter  Swan,  Ci/gnus  americanus^  presented  by  John 
Krider.  A  Massena  partridge,  Cyrtonyx  masi^ena^  from  Xeuces 
11.,  Texas,  presented  by  Lieut.  A.  C.  Markle}-,  U.  S.  A.  A  young 
heron,  from  New  Jersey,  presented  by  John  Maj^s.  An  albino 
King  bird,  from  New  Jersey,  presented  by  George  W.  Earle.  Four 
bird  skins,  presented  by  John  Wagner,  through  the  Zoological 
Society. 

Ten  specimens,  five  species  of  bird  skins,  from  Demarara,  pre- 
sented by  Col.  P.  Figgelmesy,  U.  S.  Consul,  Demarara. 

A  finel}'^  mounted  American  eagle,  from  Arkansas,  presented  by 
Dr.  George  W.  Lawrence,  Commissioner. 

The  following  were  also  presented  :  Five  eggs  of  the  Sage  fowl, 

by  Dr.  J.  Van  A.  Carter ;  three  eggs  of  the  Jew  bird,  Crotophaga^ 

1  Domingo,  by  Wm.  M.  Gabb ;  three  eggs  of  Larus  argen^ 
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tatui^  bj  C.  Mann ;  a  nest  of  the  Oriole,  by  Thos.  L.  Cernea ;  and 
a  nest,  by  S.  S.  Haldemaii. 

A  Cygnus  olor  was  deposited  by  O.  B.  Gross. 

Beptiles^  Amphibians^  and  Fishes. — Fourteen  jars  of  reptiles 
from  British  Guiana,  presented  by  Mr.  Gilbert,  of  Demarara, 
through  Mr.  A.  A.  Oiiterbridge,  Commissioner  for  British  Guiana. 
Eight  species  of  reptiles,  from  Trinidad,  presented  by  Col.  P. 
Figgelmesy.  There  were  also  presented  a  small  collection  of 
reptiles,  from  San  Domingo,  by  Wm.  M.  Gabb ;  and  another  from 
Port  aa  Prince,  Ha^'ti,  by  Thomas  Bland.  Two  snakes,  from 
pocoDO,  by  T.  Wagner  and  R.  Fulroer.  Several  salamanders, 
from  Brush  Mt.,  by  Rev.  H.  C.  McCook.  A  terrapin,  by  Mr. 
Mather;  and  several  turtle  eggs,  by  J.  A.  Ryder. 

Forty-two  specimens,  fort^'-one  species  of  fishes,  from  South 
America,  collei^ted  by  the  Hassler  Expedition,  and  fortj'-five 
specimens  of  twenty-six  species,  from  the  Uniteil  States  and  West 
Indies,  were  presented  by  the  Museum  of  Comparative  Zoology 
of  Cambridge,  Mass. 

Forty-eight  specimens  of  thirty-six  species  of  fishes,  mostly 
from  the  U.  S.  Atlantic  coast,  presented  by  E.  I).  Cope. 

Six  species  of  fishes,  from  Janira  R.,  San  Domingo^  and  one 
Flying-flsh,  were  presented  by  Wm.  M.  Gabb. 

The  following  were  also  presented:  A  salmon  trout,  from 
Hobart  Town,  Tasmania,  by  the  Tasmanian  Salmon  Commisson; 
seTeral  viviparous  fishes,  from  Vancouver  Isl.,  by  A.  C.  Engard  ; 
two  shad  and  an  alligator  Gar,  from  Ouchita  R.,  Ark.,  bj'  Dr.  G. 
W.  Lawrence ;  a  Lucioperca  and  an  Amia,  by  E.  D.  Cope ;  a 
Platyrostra  edeniula  and  Megalops  trissoideSy  by  the  U.  S.  Fish 
Commission ;  a  Lump  fish,  from  Barnegat  Bay,  by  D.  M.  Yost ;  a 
Tunney,  from  off  Atlantic  City,  by  R.  Buckman  ;  a  Saury,  from 
the  same  locality,  by  Geo.  W.  Bugbee  &  Co. ;  Selene  argentea^ 
Alutera  cuspidata  and  Carangut^^  Squan  R.,  N.  J.,  by  W.  H. 
Dougherty;  three  species  of  fishes  from  the  same  river,  by  Jos. 
Willcox;  Mustelis  canis  and  Anguilla^  Atlantic  City,  by  Geo.  W. 
Tryon,  Jr. ;  Engraulis^  by  T.  P.  Parker  ;  palatine  teeth  of  drum 
fish,  by  J.  F.  Leaming  ;  jaws  of  a  fish,  by  Mrs.  A.  A.  Crawford  ; 
and  photograph  and  scale  of  the  Tarpum,  by  R.  Bridges  and  S. 
Powel. 

A  small  collection  of  reptiles  and  fishes,  from  South  America, 
was  presenteil  by  Dr.  C.  Hering,  and  another  collection  from  vari- 
ous localities  was  presented  by  Dr.  F.  B.  Stevenson,  U.  S.  X. 
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Articulates. — A  small  collection  of  insects,  etc.,  from  Port  an 
Prince,  Hayti,  was  presented  by  Thomas  Bland ;  a  small  colle<y- 
tion  of  crustaceans  and  spiders,  by  Dr.  F.  B.  Stevenson,  U.  S.  N.; 
a  small  collection  of  crustaceans,  from  San  Domingo,  by  Wm.  M. 
Gabb ;  a  small  collection  of  myriapods,  from  Iowa,  by  D.  8. 
Sheldon  through  Dr.  H.  0.  Wood;  three  Scolopendray  fvom  Trini- 
dad and  Deraarara,  by  Col.  P.  Figgelmesy ;  seven  species  of  spiders, 
from  Costa  Rica,  by  Wm.  M.  Gabb ;  Galappa  convexa^  by  Capt. 
L.  D.  Barrett ;  Platyonychus  ocellatus^  by  G.  W.  Tryon,  Jr. ;  Alaus 
occuIattiSy  E.  S.  Whelen ;  Polydesmus^  by  J.  O.  Shimmel ;  a  grass- 
hopper, from  Guayaquil,  by  C.  S.  Band ;  larva  of  Cuterebra^  from 
the  skin  of  a  rabbit,  by  Prof.  J.  Lawrence  Smith ;  a  beetle  with 
fungus  growth,  by  T.  Pennington  Conrad  ;  and  a  hornet  nest,  by 
W.  R.  Jones. 

Radiates  and  Protozoans, — A  superb  collection  of  thirty-seven 
corals,  from  Key  West,  Florida,  presented  by  Wm.  S.  Vaux. 

A  fine  collection  of  seventeen  corals,  presented  by  Clarence  S. 
Bement. 

Seventeen  species  of  Echini,  and  a  large  Neptune's  cup  sponge, 
presented  by  Dr.  Isaac  Lea. 

Six  corals,  from  Samoan  Islands,  and  one  coral  from  Alaska, 
presented  by  J.  M.  Emanuel. 

A  Gorgonia  and  an  Ophiura,  and  one  hundred  bottles  of  marine 
dredgings,  etc.  (including  protozoans,  radiates,  annelides,  crusta- 
ceans, moUusks,  etc.)  from  the  Pacific,  presented  by  Dr.  Wm.  H. 
Jones,  U.  S.  N. 

A  small  collection  of  echinoderms  in  alcohol,  from  various 
localities,  presented  by  Dr.  F.  B.  Stevenson,  U.  S.  N. 

A  coral,  from  Bermuda,  presented  by  J.  P.  Hand;  and  an 
Echinus,  Hipponoe  esculenta^  Caribbean  Sea,  presented  by  A. 
Duer,  through  Mr.  Dougherty. 

A  fine  large  specimen  oi  Madrepora  palmata^  from  Turk's  Island, 
was  purchased. 

There  were  also  presented  three  sponges,  from  Turk's  Island, 
by  Wm.  M.  Gabb ;  and  a  Halicondria,  from  Egg  Ilarbor  Bay,  N. 
J.,  by  W.  H.  Dougherty. 

Fossils. — A  fine  series  of  fossil  foot  tracks  in  slabs  of  red  sand- 
stone, together  with  a  collection  of  remains  of  fishes,  from  the 
valle}^  of  the  Connecticut,  presented  by  Dr.  Isaac  Lea.  To  the 
same  donor  we  are  indebted  for  teeth  and  other  remains  of  Mas- 
todon^ of  Ichthyosaurus^  etc. 
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A  collection  of  fossils  from  the  phosphate  beds  of  Ashley  R., 
8.  C.,  consisting  of  vertebrse  of  squalodonts  and  cetaceans,  the 
betk  of  a  ziphioid  cetacean,  teeth  of  sharks,  etc.,  was  presented 
bv  Gitrence  S.  Bement. 

Portion  of  the  femnr  of  Megatherium^  vertebra  of  Squalodon^ 
teeth  of  Equus  major ^  and  dental  plate  of  Myliohates^  from  the 
Ashley  R.  phosphate  beds,  presented  by  Mr.  George  T.  Lewis. 

Teeth  and  Tertebrse  of  Mosctsaurus^  from  Lumberton,  Burling- 
ton Co.,  N.  J.,  presented  by  Thotnas  Moore  through  Col.  T.  M. 
Bryan. 

Three  different  smaU  collections  of  shark's  teeth  and  other 
remains  of  fishes  and  Of  reptiles,  from  the  vicinity  of  Vincent- 
town,  N.  J.,  presented  by  Col.  T.  M.  Bryan. 

There. were  also  presented  the  following:  cetacean  vertebra, 
(h>m  Ashley  R.,  S.  C,  by  S.  Thayer  Abert;  tooth  of  Mastodon 
an^tum,  from  the  Amazon,  by  Dr.  Isaac  T.  Coates ;  cast  of  the 
lower  jaw  of  the  Cohoes  Mastodon,  presented  by  Prof.  James 
Hall;  remains  of  Sphenosaurus  clavirostris^  by  S.  S.  Ilaldeman  ; 
do.  of  fishes  from  the  mesozoic  red  shale  of  Montgomery  Co.,  Pa., 
by  Prof.  Joseph  Leidj' ;  Emys  wyomingensia^  from  Ft.  Bridger, 
Wyoming,  by  Dr.  J.  Van  A.  Carter;  tooth  of  Carcharodon 
megalodon,  from  Chesapeake  Bay,  by  J.  0.  Schimmel ;  and  copro- 
lites,  from  Cambridgeshire,  England,  by  Joseph  P.  Hazard. 

Other  fossils  received  by  the  Academy  consist  mainly  of  inver- 
tebrate remains. 

Mr.  Wm.  M.  Oabb,  always  a  liberal  donor  to  the  Academy,  as 
well  as  an  active  contributor  to  geological  science,  has  presented 
the  following  collection : — 

Sixty  species  of  cretaceous  fossils,  mostly  original  types ;  42 
eocene  fossils,  from  Texas,  all  original  t3'pes;  31  miocene,  23  plio- 
cene, and  85  post-pliocene  fossils,  of  California,  many  original 
types;  42  species  of  post-pliocene  fossils  of  San  Domingo,  and  72 
pliocene  fossils  of  Costa  Rica.  Mr.  Gabb  also  presented  45  species 
of  cretaceous  fossils,  most  of  which  are  described  in  his  paper  of 
November  7th. 

Mr.  Gahb  further  presented  225  specimens  of  114  species  of 
cretaceous  fossils  of  India,  being  duplicate  tj^pes  of  the  "  Palaeon- 
toJogia  Indica,"  and  labelled  by  Dr.  Stoliczka. 

Our  venerable  friend,  member,  and  ever  zealous  student  of 
natoral  history.  Dr.  Isaac  Lea,  has  presented  a  collection  consist- 
^g  of  250  species  of  secondary  and  tertiary  fossils,  American 
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and  European,  and  14  South  American  cretaceous  fo38il8,  tjpes 
of  his  paper  in  the  Trans.  Am.  Phil.  Soc,  2d  ser.,  vol.  vii*  He 
has  also  presented  a  collection  of  40  species  of  American  and 
foreign  palaeozoic  cretaceous  and  tertiary  fossils. 

A  collection  of  foi-tj-seven  lower  carboniferous  fossils,  and  five 
others  from  the  lower  coal  measures  from  Jefferson  Co.,  AIep 
baroa,  were  presented  by  Dr.  Wm.  Gesner. 

Three  fine  specimens  of  Euryplerus  remipes^  from  the  Water- 
lime  group,  near  Buffalo,  N.  Y.,  presented  by  Tobias  Witnefi 
Esq.,  through  Prof.  S.  S.  Haldeman. 

Twenty  palaeozoic  brachiopods,  from  Huntingdon  Co.,  Pa.,  were 
presented  by  John  M.  Hartman. 

Forty-four  devouian  and  Silurian  fossils,  comprising  brachio- 
pods, corals,  and  a  large  slab  of  shale  with  a  multitude  of  trilo- 
bites,  etc.,  from  Ontario,  Canada,  presented  by  Thos.  Burnett- 
Twenty  species  of  cretaceous  fossils,  from  New  Jersey,  and  a 
collection  of  minute  fossils,  comprising  many  specimens  and 
species,  from  the  cretaceous  limestone  of  Yincenttowu,  N.  J., 
presented  by  Col.  T.  M.  Brj'an. 

Of  other  invertebrates,  the  following  were  presented :  a  collec- 
tion of  shells  from  the  Paris  basin,  etc.,  and  encrenites,  by  Dr. 
Isaac  Lea ;  a  collection  of  marl  fossils  from  Yincenttown  by  CoL 
Br^'an;  cobble  stone  with  Scolithus  linearis^  from  drift,  Wash- 
ington, D.  C,  by  Prof.  Wm.  B.  Rogers;  numerous  Amnicola  gal" 
bana^  Sussex  Co.,  N.  J.;  Inoceramus  and  another  cretaceous 
fossil,  from  Texas;  and  Inoceramus  barabeni^  Selma,  Alabama, 
by  Prof.  Haldeman;  Ammonites  obtusus^  England,  by  Miss  Mary 
Haig;  coral,  Luzerne  Co.,  Pa.,  by  E.  K.  Bryer;  Oryphasa  vesi-^ 
cularis^  New  Jersey,  by  W.  H.  Dougherty;  Avicula^  Munroe  Co., 
Pa.,  by  C.  F.  Parker ;  two  Orthoceratites,  Arkansas,  by  Dr.  G. 
W.  Lawrence ;  a  new  species  of  Nautilus  from  Vincenttown,  N. 
J.,  by  Col.  Bryan;  seven  fossils  from  Hayti,  by  Thos.  Bland; 
several  from  New  Jersey,  by  Mr.  Gabb;  and  a  Gryphaea  and  an 
Ammonite  from  Hemstead  Co.,  Ark.,  by  Dr.  Geo.  W.  Lawrence. 

Of  fossil  plants,  Dr.  George  W.  Lawrence,  Arkansas  Commis- 
sioner, presented  two  large  siliciQed  trunks,  measuring  each  up- 
wards of  four  feet  in  length  and  a  foot  in  diameter,  from  Hot 
Springs  Co.,  Arkansas.  Dr.  Isaac  Lea  presented  nine  fossil 
plants,  and  Dr.  Lawrence  one  coal  plant  from  Arkansas. 

Minerals.  —  Among    the   most    interesting  of   the    minerals 
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gifen  to  the  Acftdenij*,  it  a  collection  of  fift3'-8iz  tpeciniens  of 
Ofx^erite  nod  tbe  attociated  rock  strata,  from  Boryslaw,  Carpa- 
Uitan  Moiiiitatiiiif  Qalieia,  preaenteil  by  Paul  Dol^el  through  Dr. 
F.  Migerka.  Austrian  rommiMioDer. 

A  crystal  of  Darytes,  sixty  pounds  weight,  from  DuUon,  Cum- 
berland, Kngland,  was  presented  by  Wm.  S.  Vaux.  The  follow- 
ing were  also  presented  by  tbe  same  gentleman :  a  large  cr}'8tal 
of  Apatite*  fn>m  Burgess,  Canada;  Anglesite,  Pha^nixville,  Pa.; 
Brown  Tourmaline,  Ooverneur,  N.  Y.;  Apophyllite  with  Anal- 
cime;  and  Hatholite,  from  Bergen  Hill,  N.  J. 

I>r.  Isaac  Lea  presented  the  following:  one  hundred  s|>ei*imen8of 
rock*  from  Scotland ;  thirty -seven  do.  from  a  coal  shad,  England ; 
forty  do.  from  tbe  route  from  Cruces  on  Chagres  R.  to  Panama ; 
eight  additional  rock  specimens;  thirty-five  coprolites  and  septa- 
ria  frum  near  Kdinburgh  ;  a  mass  of  mesozoic  conglomerate,  Ply- 
Moath«  Montgomery  Co.,  Pa.;  Clinochlore  in  Chlorite,  from 
Cbewtrr  Co.,  Pa.;  Magnetite,  from  Tilly  Foster  Mine,  N.  Y.;  and 
a  siiei'inieu  of  silicified  wood.  Dr.  Loa  also  dei>o8ite<l  an  iron 
■Mteorite,  weight  two  hundred  and  fifty-four  pounds,  from  the 
iMountaius  of  Fast  Tennessee. 

Mr.  JoM*ph  Willcox  presenter!  collections  consisting  of  two 
llutile*.  (ftorgia;  two  Apatites,  Canada;  Sulphur,  Nevada;  four 
IIou|;hit«\  Strontianite,  all  St.  Lawrence  Co.,  N.  Y.;  Emery  lite, 
C^aiiitv,  N.  (*atolina;  Pyropliyllite,  S.  Carolina;  Tremolite,  Conn.; 
lioniMcnde,  N.  J.;  Tourmaline,  throe  Anthophyllite,  Del.  Co.; 
two  Artinolite,  Fibrolite,  Deweylite,  Chenler  Co.;  Mesolite,  Nova 
Scfiiia;  /tiifiite,  Ducktown,  Tenn. ;  Py rite,  Columbia  Co.;  Taeh}*- 
litr,  No\a  Scotia:  and  Pyrophyllite,  N.  Carolina. 

A  flue  r>|K*i*imen  of  Fire  Opal,  from  Zimapan,  Mexico,  was  pre- 
smtr«l  bv  Prof.  Mariano  Harcena. 

\  colltH-'ttoii  of  minerals  from  Arkansas,  couHisting  of  Quarti 
ai»«l  it«  vartetiett,  Arkannite,  Uutile,  Sehorlaniite,  Garnet,  .Mag- 
net itr,  vte.,  wgh  pref»ente<l  by  Dr.  Geo.  \V.  Lawrenci'. 

Fifty-nine  rcx-ks  and  minerals  of  Hraxil,  presented  b}-  Dr.  J.  M. 
fla  .^lUa  (.'outinho.  Secretary  of  the  Brazilian  Commirtnion. 

A  rtillt-etion  conniHting  of  Sussexite,  Jetfersonite,  Uu»p|K*rite, 
and  Calsniine,  from  Franklin,  Suskcx  Co.,  N.  J.;  Unakite,  North 
C*an'lina;  Copper.  Lake  Su|H*rior ;  Dendrites  in  shale;  and 
ri|{lit  Ifetuatites  and  IJuinnite»,  .Michigan,  presented  by  John  M. 
liartman. 
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Two  Satin-spars,  England  ;  Gypsum,  Michigan ;  a  collection  of 
rocks,  mostly  fragments  of  boulders ,  eleven  other  rocks;  two 
calc-tufas,  and  five  fragments  of  glacial  polished  rocks,  from 
Niagara,  presented  by  Thomas  Burnett. 

Of  other  minerals,  there  were  presented  the  following:— 

Manganite,  Ihlfeld,  Hartz ;  Aragonite,  Herrngrund,  Hungary; 
two  Arkansites,  and  a  Rutile,  Magnet  Cove,  Ark.,  presented  by  C. 
S.  Bement.     Vivian ite,  from  Vincenttown,  N.  J.,  by  Col.  T,  M. 
Bryan.     Diaspore,  from  near  Unionville,  Chester  Co.,  by  T.  F. 
Seal.    Cassiterite,  Durango,  Mexico,  by  S.  C.  Bruce.    Peat,  Ire* 
land,  by  Mary  Mulholland.     Two  phosphatic  nodules,  Ashley  It, 
S.  C,  by  Geo.  T.  Lewis.     Mullicite,  Mullica  Hill,  N.  J.,  by  T.  D. 
Rand.    Native  Mercury,  Cal.,  by  Dr.  T.  H.  Streets.    Strontianite, 
Mifflin  Co.,  Pa.,  by  H.  C.  Lewis.    Serpentine,  Harford  Co.,  Md., 
by  Wra.  Struthers.     Four  topazes,  Bass'  Straits,  by  Miss  Hull. 
Copper,  Lake  Superior,  by  B.  A.  Hoopes.    Eleven  iron  ores,  Ala- 
bama, by  Dr.  Wm.  Gesncr.    Sixteen  iron  ores,  Bohemia,  by  W. 
Nedwied  &  Son,  through  Dr.  F.  Migerka.    Magnetic  iron,  Costa 
Rica,  by  W.  M.  Gabb.     Three  Graphites,  Canada,  by  the  Plum- 
bago Co.,  Ottawa,  Canada.    Stibnite,  Blende,  Galena,  Chalcopy- 
rite,  etc.,  Arkansas,  by  W.  E.  Powell.    Gypsum  and  Kaolin,  Ark., 
by  Thomas  Essex.     Sphene  and  casts  of  crystals,  Chester  Co., 
Pa.,  by  W.  H.  Forwood,  M.D.    Two  Calcites,  Montana,  by  V.  E. 
Cline  and  P.  Barhite.     Celestine,  Blair  Co.,  Pa.,  by  Rev.  H.  C. 
McCook.    Four  auriferous  Quartzes,  Chalcopyrite  and  Garnet,  Si- 
beria, by  Dr.  S.  H.  Linn.     Halloysite,  Indiana,  by  Mr.  Dougherty. 
Halloysite,  N.  Y.,  by  E.  Goldsmith.     Fichtelite,  Bavaria;  and 
four  rocks  from  Lehigh  and  Delaware  Co.,  by  Dr.  Leidy.    Seven 
minerals,  Australia,  by  J.  M.  Emanuel.     Rose  chalcedomy,  Cali- 
fornia, by  W.  H.  Doughert}'. 

There  were  also  purchased :  Hornblende,  from  Edwards,  N.  T., 
Heulandite,  Iceland ;  Garnet,  Chester  Co.,  and  a  fine  crystal  of 
Amazon  stone,  Pikes'  Peak,  Colorado. 

Ethnological  and  Miscellaneous. — A  collection  of  American  In- 
dian stone  relics,  from  Arkansas,  was  presented  by  Dr.  G.  W. 
Lawrence. 

A  collection  of  ten  pieces  of  pottery,  etc.,  from  Nicaragua,  was 
presented  by  Dr.  J.  H.  Bransford,  U.  S.  N. 

Twelve  pieces  of  pottery,  from  Peru,  and  three  pieces  of  tapa 
cloth  from  Hawaii,  etc.,  presented  by  Dr.  W.  S.  W.  Ruschenberger. 
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Id  addition,  the  following  were  presented : — 

A  foestl  tooth  of  Carcharodon  magalodoTij  artificially  shaped 
Into  an  Indian  implement,  taken  with  stone  relics,  etc.,  from  a 
shell  heap  at  Cedar  Keys,  Florida,  by  R.  M.  Smith.  Rope,  mat, 
^od  paper,  fh>m  the  Samoan  Island ;  native  sword,  fans,  etc.,  from 
Fiji  Ifile,  and  opiam  pipe,  from  China,  by  J.  M.  Emanuel ;  several 
j^rrowheads  and  chips,  from  shores  of  Delaware;,  an  arrowhead 
from  Tennessee,  and  a  pestle  from  New  Jersey,  by  Dr.  I.  Lea.  An 
Eskimo  ice^pick,  by  Prof.  S.  S.  Haldeman ;  stone  hatchet  and  ar- 
lowbead,  Glassboro,  N.  J.,  by  Charles  Berry ;  an  arrowhead  from 
QbiO)  by  T.  C.  Heighway;  and  a  peculiar  stone  relic,  by  Mr. 
^mble. 

Dr.  R.  M.  Bertolet  deposited  a  collection  consisting  of  one  hun- 
jfcd  and  eighty-two  arrowheads,  two  axes,  one  cbisel,  etc.,  besides 
f^j-six  specimens  consisting  of  axes,  pestles,  pottery,  carved 
pipe  bowl,  etc 

Respectfully  submitted  by 

Joseph  Leidt, 
Chairman  of  Curators, 


REPORT  OF  RECORDER  OF  BIOLOGICAL  AND 
MICROSCOPICAL  SECTION. 

The  extraordinary  demands  upon  the  time,  attention,  and 
resources  of  Philadelphia  physicians,  throughout  the  centennial 
jear,  consequent  upon  the  meeting  in  this  city  of  the  Interna- 
tiooal  Medical  Congress,  the  American  Medical  Association,  and 
the  Pennsylvania  State  Medical  Society,  have  seriously  interfered 
with  the  prosecution  of  scientiGc  research  among  our  members 
daring  the  past  twelvemonth.  On  the  other  hand,  however,  by 
way  of  compensation,  the  presence  of  representative  scientists 
from  all  parts  of  the  world  in  attendance  upon  these  conventions 
tod  on  the  Centennial  Exhibition  itself,  has  not  only  rendered  the 
discnssions  at  our  meetings  of  the  section  more  interesting  and 
instructive,  but  has  enabled  us  to  give  on  the  16th  of  October  last, 
bj  f«r  the  most  successful  microscopical  exhibition  and  conversa- 
lione  that  has  ever  been  organized  in  this  city. 

As  remarked  by  the  editor  of  n  well-known  Journal  of  Micro- 
scopy in  concluding  his  account  of  the  exhibition :  ^^Altogether 
the  meeting  was  a  most  pleasant  and  instructive  one.    It  brought 
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together  face  to  face  a  large  number  of  men  who  had  known 
each  other  by  reputation  for  years,  but  who  had  not  previoasly 
met,  and  it  afforded  such  an  opportunity  for  comparing  the  diffe* 
rent  forms  of  microscopes  as  does  not  often  occur," 

During  the  year  communications  have  been  presented  by  Dr.  J. 
Gibbons  Hunt,  "  On  the  Potato  Fungus,"  "  On  the  Study  of 
Embryonal  Tissue,"  "  On  Aleurone,"  "  On  The  Lasso  Cells  of 
Physalis  Caravella ;^*  by  Dr.  J.  H.  McQuillen,  "On  Sporendonema 
musca;^^  by  Dr.  Carl  Seiler,  "  On  an  Economical  Heliostat,"  "  On 
a  New  Cement  for  Glycerin  Itfountings,"  "  On  a  Novel  Method  of 
Silver  Staining  with  the  Iodine  and  Bromine  Compounds;"  by 
Prof.  T.  G.  Wormle}',  of  Columbus,  Ohio, "  On  Improved  Double 
Slides  of  Red  Blood  Corpuscles ;"  by  Dr.  H.  Allen,  "  In  regard  to 
Microscopic  Changes  in  Mucous  Membranes  after  Topical  Medi- 
cation ;"  by  Mr.  J.  Zentmayer, "  On  the  Improved  Large  American 
Microscope ;"  by  Mr.  W.  H.  Walmsly,  '•  On  the  Double  Staining 
of  Vegetable  Tissue ;"  by  Mr.  D.  S.  Holman,  "  On  a  New  Form 
of  Life  Slide ;"  and  by  Dr.  J.  G.  Richardson,  "  On  the  Amphiuma 
(or  Muranopsis)  tridactylumy 

All  of  which  is  respectfully  submitted, 

Jos.  G.  Richardson, 

Recorder, 


REPORT  OF  THE  RECORDER  OF  CONCHOLOGIOAL 

SKCTION. 

The  Recorder  of  the  Conchological  Section  respectfully  reports 
that  the  malacological  papers  accepted  by  the  Academy,  and  pub- 
lished in  its  Proceedings  during  1876,  aggregate  26  pages,  as 

follows : — 

Wm.  G.  Binney,  10  pages.  C.  A,  White,      7  pages. 

Wm.  H.  Dall,        4       "  T.  A.  Conrad,   3      " 

R.  E.  C.  Steams,  2       •»  W  G.  Mazyck,  1       " 

A  valuable  paper  entitled  "Description  of  a  Collection  of  Fossils 
made  by  Dr.  Rairoondi  in  Peru,"  by  Wm.  M,  Gabb,  and  fully 
illustrated,  is  also  in  course  of  publication  in  the  Journal  of  the 
Academy. 

For  a  Ust  of  donations  to  the  librar}',  see  report  of  the  Libra- 
rian of  the  Academy. 

The  principal  donation  to  the  museum  was  the  fine  collection  of 
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l^tie  late  John  S.  Phillips  by  beqaest.    Of  this  valuable  acquisition, 

^^84  specimens  have  been  labelled  and  mounted  in  938  trays. 

few  of  these  are  specific  novelties,  but  they  add  cither  to  the 

^^rieties  or  the  geographical  suites.   It  is  estimated  that  an  equal 

fioffiber  may  be  added  from  portions  of  this  cabinet  not  3'et  ex- 

jimiiMd.     The   aggregate  of  specimens   labelled    and    mounted 

danog  the  year  is  2913  specimens  in  1104  trays. 

At  its  November  meeting  the  Section  appropriated  $235.00  for 
(ttiog  glass  sashes  in  the  drawers  beneath  the  shell  cases.  When 
this  work  is  completed,  the  collection  will  occupy  a  total  space  of 
4765  square  feet,  or  more  than  two  and  a  half  times  as  much  as 
that  occapied  in  the  old  building. 
The  officers  of  the  Section  for  1877  are — 


Director 


Vice- Director 
Recorder   . 
Secretary  . 
Treasurer 
Librarian . 
Conservator 


W.  S.  W.  Ruschenbergcr. 


.     William  M.  Gabb. 
.     S.  Raymond  Roberts. 
.     E.  R.  Beadle. 

William  L.  Mactier. 
.     Edward  J.  Nolan. 
.     Geo.  W.  Try  on,  Jr. 

The  following  is  a  list  of  donations  to  the  Conchological  Cabi- 
net, taken  from  the  Report  of  the  Conservator  of  the  Section: — 

Aoictda^  from  the  South  Sea  Islands.  Presented  by  Dr.  W.  H. 
Jones,  U.  S.  N. 

Physa  gyrina^  Say.  From  Watkins  Glen,  N.  Y.  Presented  b}' 
Jobn  U.  Cooper. 

Elereo  species  of  Unio^  Anodonta^  Etheria^  Iridina^  and  Mono- 
wndylaa.  From  Cambodia,  the  Nile,  and  New  Caledonia.  Pre- 
sented by  S.  S.  Haldeman. 

Helix  Van  Nostrandi^  Augusta,  Georgia,  and  six  species  of 
Hiiitiiitt^  and  Cylindrella.    Presented  by  Thos.  Bland. 

Qroop  of  Eggs  of  Ampullaria  depressa^  Saj'.  From  Florida. 
Presented  by  Joseph  Willcox. 

The  collection  of  shells  of  the  late  John  S.  Phillips,  comprising 
iboiit  8500  species,  together  with  the  cases  containing  the  same. 
Beqwathcd  by  him* 

(^jfster  shell  with  eggs  attached.     Presented  by  C.  M.  Hyatt. 

Twenty-seven  specimens  of  Helix  rareguttata^  Mouss.    Java. 
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Four  specimens  of  Helix  puella^  Brod. ;  five  H.  pidckerri'^^^^ 
Sowb. ;  and  six  JET.  argillacea^  Fer.,  Timor,  Philippines.  Presen^rj 
by  Mr.  Gregory. 

Fifby  species  of  European  shells,  and  thirty-eight  types  ^ 
Miihlfeldt's  Genera  of  Mollusca.     From  Dr.  I.  Lea. 

Helix  eenigma^  Dohrn.  From  New  Granada.  Presented  l>r 
Thos.  Bland. 

Six  species  of  shells.  From  Samoan  Islands.  Presented  l>j 
J.  M.  Emanuel. 

Two  specimens  of  Kiuiparo  Ztwea^a,  Yal. ;  Pupa  con/rooto,  Sglj; 
P.  armigera^  Say ;  and  Conulua  chersina^  Saj'.  From  Davenpoit^ 
Iowa.     Presented  by  D.  S.  Sheldon. 

Several  specimens  of  GyprsRa  moneta.  From  Rutgers  College 
in  exchange. 

Eggs  of  Loligo  punctata^  DeKay ;  specimens  of  nidus  of  Natica; 
Ilyanassa  obsolela^  Say ;  Natica  duplicala^  Say ;  Mya  arenaria^ 
Lin. ;  Mactra  solidissimay  Ch.,  and  seven  other  species.  From 
Atlantic  City,  N.  J.     Presented  by  Geo.  W.  Tryon,  Jr. 

Eight  specimens  of  Hemimactra  solidissima^  Cliemn.  From 
Atlantic  City,  N.  J.     Presented  by  Geo.  W.  Tryon,  Jr. 

Ten  specimens  of  Helix  terreairis^  Ch.  From  Charleston,  S. 
C.     Presented  by  G.  Mazyck. 

Three  specimens  of  Microphysa  Ingersolli^  Bland,  Animas 
Valley,  So.  Colorado.  Two  Pupilla  alticola^  lugersoll,  Howards— 
ville,  Colorado.     Presented  by  Ernest  Ingersoll. 

Two  specimens  Deedatochila  avara^  Say.  From  St.  Johu'9 
River,  Fla.  Two  LioatracuH  Dormani^  W.  G.  Binney,  from  Florida. 
Two  Helix  Cumherlandiana^  Lea.  From  University  Place,  Frank- 
lin Co.,  Tenn.     Presented  by  Chas.  Due3\ 

Fifteen  species  of  Marine  Shells,  from  Santo  Domingo  and  Turks 
island,  VV.  I.     Presented  by  Wni.  M.  Gabb. 

Respectfully  submitted, 

S.  R.  Roberts,  Recorder. 


REPORT  OF  THE  CONSERVATOR  OF  ENTOMOLO- 

GICAL  SECTION. 

In  presenting  this,  the  first  annual  Report  of  the  Entomological 
Section  of  your  Academy,  the  conservator  of  the  same  feels  that  . 
it  is  diflicult  to  render  full  justice  to  the  Section  at  this  time*  Tl    ' 
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^^tioD  M  yet  is  in  its  childhood,  and  some  time  will  be  required 
^  fullj  deTelop  its  vigor. 

The  American  Entomological  Society  constitutes  in  its  relation 
,^tbeAcademy  of  Natural  Sciences  the  Entomological  Section  of 
;tie  latter.  Though  working  under  different  titles,  they  are  essen- 
^itlly  one  and  the  same. 

Under  the  terms  mutually  agreed  upon  by  the  two  societies,  the 
American  Entomological  Society  held  its  first  meeting  in  the  build- 
lug  of  the  Academy  on  Feb.  14,  1876.    After  that  meeting,  the 
igeobers  of  the  Entomological  Society  took  such  action  as  was 
^med  necessary,  culminating  in  a  meeting  held  May  ]  2,  at  which 
the  Entomological  Section  of  the  Academy  of  Natural  Sciences 
wts  fnllj  organized,  and  entered  upon  the  transaction  of  business 
18  such.    The  American  Entomological  Society  thereupon  passed 
lesolotions,  directing  that  only  two  meetings  should  be  held  by  it 
neb  tear,  said  meetings  to  be  held  in  June  and  December,  for  the 
titnsaction  of  business  strictly  belonging  to  it,  and  that  all  other 
lUted  meetings  were  to  be  those  of  the  Section. 

Tnder  the  above  rule  the  Section  has  held  thus  far  seven  meet- 
ings, with  an  average  attendance  of  seven  members. 

The  meetings  of  the  Section  are  held  on  the  second  Friday  of 
eich  month. 

Poring  the  past  seven  months,  nine  entomological  papers  have 
been  presented  for  publication  in  the  Transactions  of  the  Societ}^ ; 
Kven  of  which  have  been  reported  upon  affirmatively,  and  two 
ire  ret  in  the  hands  of  committees. 

Two  members  of  the  Academy  have  been  elected  meml)ers  of 
the  Section  in  addition  to  those  originally  constituting  the  same. 

The  conservator  would  report  that  the  specimens  in  the  collec- 
tioD  of  the  Section  are  in  good  condition.  He  is  not  prepared  to 
sUte  at  this  time  the  actual  number  of  specimens  in  the  collection, 
the  large  number  of  undetermined  specimens  making  it  impossible 
for  him  to  do  so. 

At  a  meeting  of  the  American  Entomological  Society,  held 
Deeember  11th  inst.,  the  following  was  presented : — 

*^Re9olved^  That  the  sum  of  one  hundred  dollars  from  the  funds 

of  the  Society  be  donated  to  the  general  fund  of  the  Acadcm3'  of 

V«ftii|B|J3deDces,"  which  resolution  passed  by  a  unanimous  vote. 

ft  with  the  above  resolution,  an  order  on  the  treasurer 
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of  the  American  Entomological  Society  for  $100  is  herewith  pre- 
sented to  the  Academy.  * 

The  following  have  been  elected  to  fill  the  several  oflSces  of  the 
Section  for  the  year  1877: — 


Director  . 

Vice-Director 

Secretary 

Recorder 

Treasurer 

Conservator 

Publication  Committee 


.    John  L.  LeConte,  M.D. 

.    Geo.  H.  Horn,  M.D. 

.    C.  A.  Blake. 

.    J.  H.  Ridings. 

.    E.  T.  Cresson. 

•    James  Ridings. 

.     E.  T.  Cresson, 
J.  L.  LeConte,  M.D., 
Chas.  A.  Blake, 
Geo.  H.  Horn,  M.D., 
Chas.  Wilt. 

James  Ridings,  Conservator. 


REPORT  OF  THE  CONSERVATOR  OF  THE  BOTANICAL 

SECTION. 

The  Conservator  presents  this  first  report  since  the  organiza- 
tion of  the  Botanical  Section,  upon  the  condition  of,  the  additions 
to,  and  the  needs  of  the  Academy's  Herbarium.  The  Section  has 
been  so  recently  established,  that  such  a  report  may  be  expected 
to  be  but  imperfect,  and  to  be  regarded  rather  as  preliminary 
than  otherwise.  But  as  much  work  has  been  done  during  the 
year  by  the  Committee  on  Botany,  appointed  under  the  old  by- 
laws of  the  Academy,  aided  by  the  volunteer  efforts  of  other 
members,  who  will,  it  is  hoped,  continue  to  co-operate  with  the 
Section,  it  will  be  proper  to  embrace  a  retrospect  of  what  has 
been  done  during  the  whole  year. 

And  first,  the  Conservator  would  congratulate  the  members  of 
the  Section  and  of  the  Academy,  as  well  as  the  scientific  public, 
that  the  botanical  treasures  of  the  Academy  have  been  exhumed 
from  the  dusty  and  dingy  den  in  which  they  were  entombed  in  the 
former  building,  and  that  they  are  now  made  really  accessible  to 
students.  The  removal  was  accomplished  at  the  beginning  of  the 
year.  Before  attempting  to  re-arrange  the  collection^  the  leading 
Herbaria  of  the  country  were  visited,  and  the  details  of  their 
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arrmogeoienU  examined.  For  very  valaable  saggestions  in  this 
rrgmrd  we  are  indebted  to  Prof.  Gray,  of  Cambridge;  and  also  to 
Prof.  Eaton,  of  New  Haren  ;  and  to  P.  V.  Leroj,  the  Curator  of 
the  Torrej  Herbarium,  at  Columbia  College,  New  York.  Our 
own  Coratora,  availing  themselvea  of  these  and  other  suggestions, 
bare  spared  no  pains  or  expense  in  fitting  up  for  our  department 
a  aeries  of  shelves  and  cases  which  fully  meet  our  present  wants, 
and  which  are  in  every  way  suitable  to  the  careful  preservation  of 
tbe  plants,  and  for  facility  of  comparison  and  study.  It  is  due  to 
Mr.Tryon  to  say  that,  fully  appreciating  our  needs  in  this  respect, 
be  entered  heartil}*  into  the  plans,  and,  as  Curator,  gave  them  his 
carefol  sopenriaion. 

These  cases  were  completed  al>out  the  1st  of  May,  and  the  labor 
of  transferring  the  plants  from  the  old  unwield}'  portfolios  to  the 
new  shelves  was  carried  on  and  completed  during  the  summer 
mainly  by  the  aid  of  Messrs.  Meehan,  Burke,  and  Parker.  Among 
tbe  packages  removed  from  the  old  building  were  enormous  piles 
of  duplicate  specimens  which  had  been  accumulating  for  years, 
some  of  which  had  lain  buried,  sulfering  from  the  ravages  of  in- 
sects, and  few  of  which  had  been  carefully  examined.  These,  by 
the  labors  of  Messrs.  Burke,  Meehan,  Schimmel,  Leffman,  and 
others,  have  been  examiue<),  the  ruined  plants  thrown  out,  and  the 
remainder  brought  into  some  kind  of  partial  arrangement,  which, 
when  c<*mpiete4l,  will  enable  us  to  select  from  these  stores  such 
specimens  an  uia}'  l>e  desirable  for  the  Herbarium,  and  to  render 
tbe  remainder  uiM?ful  for  puri>oHe8  of  exchanges.  This  labor  our 
Committee  on  Duplicates  will  doubtless  continue  and  complete. 

The  Committee  on  the  Herbarium,  at  its  last  meeting,  decided 
on  the  general  arrangement  of  the  collection  on  a  plan  similar  to 
that  adopte«l  at  the  Kcw  (tsrdens,  and  at  Dr.  Uray*s  Herbarium 
at  Cambridge.  The  (*onsorvator  is  now  preparing  the  necessary 
tablets  for  displaying  the  names  of  the  Natural  Orders,  and  the 
lists  of  the  Genera  in  each  order.  When  this  work  is  completiMl, 
tbr  ease  of  consulting  the  H(fr1>arium  will  1)e  vastly  increased, 
and  any  one  of  the  9000  known  genera  may  bo  turned  to,  as 
rt^ily  as  to  a  word  in  the  dictionary. 

During  the  past  yemr  the  following  donations  have  l)een  re- 
rrtvcti  for  the  Aca«lem}'*8  Herbarium: — 

1  «6  lots  of  cones  of  Couifeni*.  and  acorns  of  Oakn.  Presi:nte<l 
by  Jusiah  Hoo|>es. 
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31  species  of  Plants,  collected  near  Peking,  China,  by  Rev.  S. 
Wells  Williams,  1868-9.     Presented  by  John  H.  Redfield. 

ni  species  of  Plants,  from  Norwegian  Mountains,  collected  by 
Prof.  Willhelra  Bork.     Presented  by  Dr.  H.  C.  Wood. 

Leaves  of  Argyroxiphium  Sandwicence^  from  the  volcanoes  of 
Kileau,  Hawaii,  Sandwich  islands.     Presented  by  J.  A.  Ryder. 

Branch  of  Pinua  pungens^  bearing  cones.  Presented  by  Dr. 
Isaac  Lea. 

Specimen  of  Oayhissacia  hrachycera^  Oray^  from  Millsborongh, 
Sussex  County,  Delaware.  Collected  and  presented  by  W.  M. 
Canby. 

Specimen  of  Rice  Grass,  Paspalutn^  from  prairies,  Sedgwick 
County,  Kansas.  Presented  by  Atchinson,  Topeka,  and  Sante 
Fd  Railroad  Company. 

Sample  Alfalfa^  raised  by  W.  H.  Egan,  Sedgwick  County, 
Kansas.  Presented  by  Atchinson,  Topeka,  and  Sante  F^  Rail- 
road Company. 

Specimen  of  Hahenaria  rotundifolia^  from  N.  Vermont,  a  new 
locality.     Presented  by  Dr.  A.  Gray. 

Several  specimens  of  Salix  longifolia^  with  abnormally  devel- 
oped buds,  produced  by  the  sting  of  an  insect.  From  the  banks 
of  the  Pecos  River,  Texas.     Presented  by  Lieut.  A.  C.  Markley. 

Specimen  of  Onoclea  siensibilis^lj.^  Var.  ohiusifolia^  Torr.,  from 
near  Germantown.     Presented  by  Isaac  C.  Martindale. 

Bark  from  which  Tapa  cloth  is  made.  From  Samoan  or 
Navigators'  Islands.     Presented  by  Dr.  Ruschenberger. 

Specimens  of  Leonurus  glaucus^  collected  near  the  mouth  of 
Wissahickon  Creek.     Presented  by  I.  C.  Martindale. 

Hydnum ?     Presented  by  Mr.  Whelen. 

Cone  of  Pinus  coulter i^  Cupreaaus,  n.sp.^  and  Pinus  sabriniana. 
From  California.     Presented  by  Mr.  Begg. 

A  collection  of  Woods,  Coffee,  Cotton,  Fibres,  Bark,  Seeds, 
Resins,  India-rubbers,  Leaf  Tobacco,  Sareaparilla,  Cone  of  Auro- 
caria^  etc.  From  Brazil.  Presented  by  Dr.  Jose  de  Saldanha  da 
Gama,  of  the  Brazilian  Commission. 

Cypress  Knee,  from  Arkansas.    Presented  by  Dr.  Lawrence. 

Specimens  of  Cotton,  Millet,  etc.,  from  Arkansas.  Presented  by 
Dr.  Geo.  W.  Lawrence. 

Four  species  of  Ferns:  Asplenium  pinnatifidum^  A.  trich(h 
manes,  A,  montanum,  and  Trichomanes  radicans.     Collected  at 
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Rock  Castle  Springs,  Kentucky.     Presented  by  Miss  O.  H.  Rule, 
IbroQgb  J.  C.  Martindale. 

Cone  of  Pifius  Torrryana^  Parry,  from  Southern  San  Diego 
County,  California  (Pallner  Collection,  No.  368).  Presented  by 
John  H.  Redfield. 

As  regards  the  future  needs  of  our  Herbarium,  both  as  to  ar- 
rangement and  as  to  perfecting  the  collection,  the  Conservator 
has  but  too  recentl}*  entered  upon  his  duties  to  speak  fully.  It 
is  suffictent  now  to  say  that  there  is  already  apparent  the  need  of 
an  enormous  amount  of  lal)or,  both  scientific  and  mechanical,  and 
of  considerable  exi>enditure,  to  make  our  collection  what  it 
oagbt  to  be.  The  completion  of  the  Order  tablets,  and  the  ar- 
ranging of  the  plants  in  the  new  genus  covers,  will  absorb  much 
labor,  but  will  re^paire  little  exi>enditure  bi*yond  what  has  already 
been  incurred.  Hut  we  must  look  forward  to  the  day  when  the 
whoU*  of  our  large  collection  shall  be  properly*  mounted  u|)on 
|»aper«  as  the  only  way  to  preserve  the  specimens  from  injur}*  in 
handling,  and  from  a  still  greater  danger,  that  of  confusion  arising 
from  misplacing  of  lal)eU.  There  is  great  reason  to  believe  that 
we  liave  suffere^l  very  greatly  from  such  misplacement  in  times 
past,  and  that  many  ty|>e  specimens  of  Nuttall  and  others  have 
bmime  subjecteil  to  doubt,  and  thus  deprived  of  value.  But 
before  this  consummation  can  be  pro|>erly  reache<l,  there  is  a  vast 
amount  of  careful,  conscientious,  and  critical  scientific  work  to  be 
done,  especially'  in  the  general  Herbarium,  in  the  re-elaboration 
of  the  determinations,  culling  out  of  rubbiHh,  and  replacement  of 
inferior  specimens  by  l)etter,aud  in  cataloguing  with  reference  to 
the  supply  of  our  deficiencies. 

In  all  these  departments  there  is  plentiful  room  for  the  labor  of 
all  the  young  botanists  of  the  Academy,  and  for  all  the  knowledge 
of  the  older  ones. 

John  II.  Hedfielt), 

Con$ervator. 


Tlie  ele<*tion  of  Officers  for  1H77  was  held  in  acconlance  with 
ibe  by-laws  with  the  following  result: — 

Prfident         .  .     W.  S.  W.  Huschenberger,  M.D. 

Vut'PrtM\dent$  Wm.  S.  Vaux, 

J.  L.  LcConte,  M.D. 
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Recording  Secretary       .  Edw.  J.  Nolan,  M.D. 

Corresponding  Secretary  Qeo.  H.  Horn,  M.D. 

Treasurer        .        .        .  Wm.  C.  Henszey. 

Librarian        .        .        .  Edw.  J.  Nolan,  M.D. 

Curators  .        .        .    Jos.  Leidy,  M.D., 

Wm.  S.  Vaux, 
Chas.  F.  Parker, 
H.  C.  Chapman,  M.D. 

Councillors  to  serve  three    J.  S.  Haines, 
years  Qeo.  Vaiix, 

Wm.  H.  Dougherty, 
Aubrey  H.  Smith. 

Councillors  to  serve  an  un'    Jos.  Wharton, 
expired  term  of  two  years  Chas.  P.  Perot. 

Finance  Committee  .        .    Wm.  S.  Vaux, 

Aubrey  H.  Smith, 
Edw.  S.  Whelen. 


ELECTIONS  DURING  1876. 


MEMBERS. 


January  25. — Rev.  W.  Q.  Scott,  Dr.  Henry  M.  Fisher,  Dr. 
Alfred  Whelen,  Dr.  W.  F.  Waugh,  U.  S.  N.,  Edwin  H.  FiUer, 
Charles  L.  Sharpless,  Charles  H.  Rogers,  Dr.  Wm.  R.  Cruice. 

March  7. — Wm.  Harris  Kneass,  James  H.  Windrim,  Crozer 
Griffith,  Jesse  W.  Starr,  Wm.  L.  Abbott,  Robert  Wood,  Thomas 
S.  Root,  Howard  Spencer,  James  Ridings,  Jas.  W.  McAllister, 
Charles  Wilt,  Wm.  S.  Pine,  John  Meichel,  Charles  A.  Blake, 
James  H.  Ridings,  Geo.  B.  Dixon,  Geo.  Biddle,  Horace  F.  Jayne, 
J.  Sergeant  Price. 

March  28. — John  Akhurst,  Theo.  L.  Mead,  Stuart  Wood,  Dr. 
John  Eckfeldt,  Edward  Tatnall,  Jr.,  BenJ.  H.  Smith,  James  M. 
Rhodes,  John  T.  Lewis,  Jr.,  John  S.  Martin,  Henry  Pemberton, 
Charles  W.  Trotter,  Charles  Roberts,  Edward  K.  Tryon,  Edward 
Potts,  Pierre  Munzinger,  Dr.  Washington  Hopkins  Baker,  Rath- 
mell  Wilson. 
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ifoy  2. — Wniiam  Nelson,  Rev.  Charles  A.  Dickey,  Dr.  Robert 
Hess,  Qeorge  A.  Piersol,  John  Wister,  Oliver  Bradin,  Dr.  Wm.  B. 
Brewster,  Dr.  J.  Henrj  C.  Simes,  Pliny  E.  Chase. 

June  6. — Dr.  Chas.  E.  Slocum,  Edward  Taylor,  Maxwell  Som- 
■lenrille,  Henry  M.  Laing,  William  Wharton,  Jr.,  C.  U.  Cramp, 
Charles  11.  Rogers,  A.  R.  Justice,  Mrs.  Gertrude  A.  Quimby, 
J.  8.  Helfenstein,  Thomas  J.  Audenreid,  Edward  P.  Borden. 

June  S7.^-John  Russell,  Isaac  C.  Martindale,  Artliur  Erwin 
Brown,  Dr.  A.  C.  Larobdin,  Geo.  A.  Wright,  Harvey  Fisher. 

July  85.»E.  O.  Thompson,  Dr.  Albert  E.  Foote. 

September  26. — Dr.  Isaac  T.  Coates. 

October  31.— H.  F.  Whitman,  Edwin  A.  Barber,  Dr.  W.  H.  For- 
wood,  U.  8.  A. 

Sovember  28.— *W alter  H.  Ashmead,  Louis  F.  Benson. 

C0RRI8PONDENT8. 

Jiarch  7. — M.  Alphonse  Pinart,  Paris;  Edward  T.  Stevens, 
SaliAbury,  England. 

March  88. — Baron  Ferdinand  von  Mueller,  of  Melbourne,  Aus- 
tralia; Prot  Austin  Flint,  M.D.,  of  New  York. 

June  6. — Prof.  Wentzel  Qruber,  of  St  Petersburg,  Russia. 

July  25. — Jos^  de  Saidanha  da  Gama,  of  Rio  Janeiro;  Dom 
Pe<iro  II.,  Emperor  of  Brazil;  Capt.  Luiz  de  Saidanha  da  Gama, 
of  the  Imperial  Brazilian  Navy. 

Augu§t  29. — Dr.  8.  H.  Linn,  of  St.  Petersburg,  Russia;  Prof. 
Paul  Groth,  of  Strasfiburg;  Dr.  James  Hector,  of  New  Zealand. 

September  26. — Don  Alvaro  de  la  Gindara,  of  Madrid,  Spain ; 
Col.  Juan  J.  Marin,  of  Madrid,  Spain;  Signor  Alessaudro  Castel- 
lanL,  of  Rome. 

October  31. — Col.  W.  L.  Ludlow,  Eng.  Corps,  U.  S.  A. 

Xucember  28. — Dr.  A.  S.  Packard,  Salem,  Massachusetts;  W. 
H.  Holmes,  U.  8.  Geol.  Surv.;  Prof.  Laureu^o  Maiheiro,  of  Lisbon, 
Portugal. 
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January, — H.  M.  Hull,  in  reference  to  donations  from  the  TasmaDian 
Commission. 

Societa  Toscana  di  Scienza  Naturali,  Pisa,  requesting  exchanges  and 
transmitting  publications. 

American  Association  for  the  Advancement  of  Science ; 

Astronomischen  Gesellschaft,  Leipzig; 

Natural  History  Society  of  Northumberland,  Durham,  and  Newcastle- 
upon-Tyne;  severally  acknowledging  receipt  of  publications. 

Senckenbergische  Naturforschende  Gesellschaft,  Frankfurt  a.  M.; 

Royal  Academy  of  Amsterdam  ;  severally  acknowledging  receipt  of,  and 
transmitting  publications. 

Belfast  Museum; 

Observatory  of  Madrid ; 

Naturforschende  Gesellschaft  zu  Emden ; 

L'Academie  Royale  des  Sciences  Suedoise  de  Stockholm ; 

Geological  Survey  of  India,  Calcutta ; 

Kaiserliche  Akademie  der  Wissenschaft«n  in  Wien ; 

Royal  Meteorological  Institute,  Utrecht ; 

Naturwissenschaftliche  Gesellschaft  zu  Chemnitz; 

Aertzlichen  Verein,  Frankfurt; 

University  Catholique  de  Louvain  ;  severally  transmitting  publications. 

February. — Naturhistorisches  Verein  in  Augsburg ; 

Senckenbergische  Naturforschende  Gesellschaft ;  severally  acknowledging 
receipt  of,  and  transmitting  publications. 

Royal  Society  of  Edinburgh,  acknowledging  receipt  of  publications. 

Naturhistorisches  Yerein  in  Passau ; 

New  York  State  Library ; 

Eonigliche  Norwegische  Universit&t  zu  Christiania ;  severally  transmit- 
ting publications. 

Smithsonian  Institution,  thanking  the  Academy  for  the  privilege  of  stor- 
ing its  plates. 

University  Observatory,  Oxford,  inviting  contributions  to  the  library. 

Commission  Geologique  de  I'Empire  du  Br^sil. 

University  of  Norway,  notice  of  the  death  of  Dr.  Wm.  Boeck. 
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jfarfib.— Soci6t6  Hollandaise  dcs  Sciences,  il  Harlem ; 
Geological  Surrey  of  India,  Calcatta ; 

QegellBchaft  Natarforschende  Freunde;  severally  transmitting  publica- 
tions. 
Xitarforschende  Gesellschaft  zu  Freiberg,  acknowledging  receipt  of  pub- 

Ijcstioos. 

pr.  Alfred  GUnther,  acknowledging  receipt  of  diploma. 

Jis.  P.  Holmes,  Minneapolis,  Min.,  requesting  names  of  members  collect- 
jog  piftots  with  a  Yiew  to  exchange. 

J|rrfl.— Dr.  A.  Flint,  Jr. ; 

K.  T.  Stevens,  Esq.,  Salisbury,  Eng. ;  severally  acknowledging  election  as 
correspoDdents. 

Gesellwhaft  zur  Befbrderung  der  gesammten  Natnrwissenscbaften,  Mar- 
bor^:  AckDOwledging  receipt  of,  and  transmitting  publications. 

A.  J.  Phillips,  in  reference  to  Mr.  Jno.  S.  Phillips'  bequest  to  the  Academy. 

SociM^  Imp^riale  des  Naturalistes  de  Moscou,  acknowledging  receipt  of 
pablications. 

Nitorrorschende  Gesellschaft  in  Danzig. 

Nitarwissenschaftliche  Yerein  ftir  das  FUrstenthum  LUneburg. 

MiDobeimer  Yerein  fUr  Naturkunde  ;  severally  transmitting  publications. 

J^ay.— Archaeological  Society  of  Ohio,  inviting  the  Academy  to  partici- 
ptte  in  tbe  International  Convention  of  Archaeologists. 

Smithsoniaq  Institution ; 

Baffalo  Society  of  Natural  History  ; 

Bergen  Museum ;  severally  acknowledging  receipt  of  publications. 

Sammlang  fUr  Kunst  und  Wissenschaft,  Dresden,  transmitting  publica- 
tions tbrongh  the  German  Embassy  at  Washington. 

Mns^  Teyler ;  k  Harlem  ; 

K.  k.  zoologisch-botanische  Gesellschaft  Yienna ;  severally  acknowledg- 
ing receipt  of,  and  transmitting  publications. 

F.  W.  Hntton,  acknowledging  receipt  of  exchanges  for  Moa  skeleton  from 
Otigo  Mosenm. 

Robt  J.  Stevens,  Clerk  of  the  House  of  Representatives,  in  reference  to 
I  memorial  to  Congress  by  the  Academy. 

A.  Bobatta,  Yienna,  in  reference  to  a  proposed  device  in  telegraphy. 

Jeoe  W.  Starr,  acknowledging  election  as  a  member. 

Jmie.— Kaiserliche  Mineralogische  Gesellschaft  zu  St.  Petersburg ; 
KSnigliche  Sacbsische  Gesellschaft,  Leipzig ;  severally  transmitting  pub- 
licttioDi. 
Caotdian  Inititote ; 
New  York  Academy  of  Sciences ; 

Tale  CoHege  Library ;  severally  acknowledging  receipt  of  publications. 
Bum  P.  TOO  Mueller,  Melbourne,  Australia,  acknowledging  election  as 
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Museum  of  Comparative  Zoology,  presenting  a  collection  of  fisheB. 
Lyceum  of  Natural  History  of  New  York,  announcing  change  of  nune 
to  New  York  Academy  of  Sciences. 

Ghas.  E.  Slocum,  in  reference  to  election  as  member. 
J.  T.  Audenried,  acknowledging  election  as  a  member. 

July. — Joseph  Menges,  Frankfurt  a.  M.,  in  reference  to  being  sent  on  ui 
expedition. 

Boston  Society  of  Natural  History,  acknowledging  receipt  of  publicatioDS. 

A.  E.  Brown,  acknowledging  election  as  a  member. 

Chas.  H.  Stubbs,  M.D.,  in  reference  to  models  of  stones  marking  Mason 
and  Dixon's  line. 

August. — E.  T.  Stevens,  Esq.,  presenting  work  on  Stonehenge. 

M.  G.  Gooke,  in  reference  to  publication  of  a  paper  in  journal. 

Zoological  Society  of  Philadelphia,  acknowledging  the  receipt  of  two  green 
snakes. 

Akademie  Royale  de  Lisbonne ; 

University  Library,  Cambridge,  Eng. ; 

Belfast  Natural  History  and  Philosophical  Society ; 

Edinburgh  Geological  Society ;  severally  acknowledging  receipt  of  publi- 
cations. 

Belfast  Naturalists'  Field  Glub ; 

Yerein  zur  Yerbrcitung  Naturwissenschaftliche  Eentniss  in  Wien ;  seye- 
rally  transmitting  publications. 

September. — Leyden  Astronomical  Observatory ; 

Academic  Royale  des  Sciences  des  Lettres  et  des  Beaux- Arts ; 

French  Minister  of  Public  Works  at  the  Exposition ; 

Naturforschende  Gresellschaft  zu  Emden ;  severally  transmitting  publica- 
tions. 

Royal  Geological  Society  of  Ireland ; 

K.  Hof  und  Staatsbibliotbek,  Munich  ; 

Naturforschende  Gtesellschaft  zu  Bamberg ; 

Statistical  Society,  London ;  severally  acknowledging  receipt  of  publica- 
tions. 

Mexican  Commission  at  the  Exposition,  in  reference  to  publications. 

Jno.  Hitz,  Gonsul-Gteneral,  Switzerland,  in  reference  to  donations  from 
the  Swiss  Commission. 

■ 

October. — La  Soci6t6  des  Sciences  de  Finlando ; 
L' Academic  Royale  Suedoise  des  Sciences  de  Stockholm ; 
Schweizerische  Gesellschaft  fUr  d.  gasammten  Naturwissenschaften,  Bern  ; 
Soci6t6  Zoologique  de  France ; 

Die  Naturforschende  Oesellschaft  in  Berlin ;  severally  transmitting  publi- 
cations. 
Canadian  Institute ; 
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Yale  College  Library ; 

Kos^  Teyler,  k  Harlem ;  sererallj  acknowledging  receipt  of  pablications. 
goci^t^  Nationale  des  Sciences  Natarelles  de  Cherbourg,  in  regard  to 
exdiftDges. 
Pr.  Isaac  Lea,  giving  duplicate  copies  of  his  works  on  conchology  to  the 

icademy. 
Pr.  IttAC  Lea.  accompanying  specimens. 
I)r.  Isaac  Lea,  in  reference  to  depositing  a  meteorite,  with  analysis  of  the 

same. 
Prof.  Wentzel  Grober : 

Prof-Alphonse  Pinart;  sererally  acknowledging  election  as  correspondents. 
C.  B.  Dyer,  in  reference  to  the  disposal  of  his  collections. 

yovemher. — Societa  Toscana  di  Scienza  Natnrali,  PiBa,  in  regard  to  ex- 
efaaoge  of  pablications. 

prof.  W.  G.  Farlow,  Boston,  asking  for  the  loan  of  a  specimen  of  jEcidium 
pjratam. 

Leeds  Philosophical  and  Literary  Society,  stating  inability  to  supply 
deficiencies. 

Mosenm  of  Comparative  Zoology,  Cambridge,  transmitting  photograph 
of  Professor  Agassiz. 

E.  A.  Barber,  acknowledging  election  as  a  member. 

A  A.  Oaterbridge,  in  behalf  of  Mr.  Gilbert,  of  Demarara,  Iq  regard  to 
a  collection  of  reptiles. 

Dr.  R  M.  Bertolet,  in  reference  to  depositing  a  collection  of  stone  imple- 

Bients. 

December. — Seiior  Carvalbo  de  Borges,  Brazilian  Minister,  acknowledging 
receipt  of  letter  announcing  the  election  of  Dom  Pedro  II.  as  a  corre- 
tpondent. 
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Adams,  A.  Leith.  On  a  Fossil  Saurian  Vertebra  (Arctosaams  Osbomi), 
from  the  Arctic  Regions.     Dublin.  187.5.     The  Author. 

Adamson's  Histoire  Naturelle  du  S6n6gal,  1757.    J.  S.  Phillips. 

Agardh,  Jacobo  Georgio.  Species  genera  et  drdinis  Alganim.  Yol.  IIL 
Wilson  Fund. 

Agassiz,  L.,  large  Photograph  of.    Alex.  Agassiz. 

Aguas  Potable  de  Mexico.    Prof.  Alfonso  Herrera. 

Altum,  Dr.  Bernhard.  Forstzoologie.  I.,  II.,  and  HI.  1872-7a  I.  V. 
AVilliamson  Fund. 

Annual  Report  of  the  Librarian  of  Congress  for  the  year  1875.    The  Author. 

An  Outline  of  Japanese  Education,  prepared  for  the  Philadelphia  Interna- 
tional Exhibition  1876,  by  the  Japanese  Department  of  Education. 
1876.    The  Japanese  Commission. 

Bailey,  L.  W.  and  Edw.  Jack.  The  Woods  and  Minerals  of  New  Brans- 
wick.    J.  Laidlow. 

Bancroft,  H.  H.  The  Native  Races  of  the  Pacific  States  of  North  America. 
Yol.  V.    New  York,  1876.    I.  Y.  Williamson  Fund. 

B4rcena,  Mariano.  Noticia  Geologica  de  nna  parte  del  Estado  del  Aquas- 
calientes.     Mexico,  1876.    The  Author. 

Baxter,  J.  H.  Statistics,  Medical  and  Anthropological,  of  the  Provoet- 
Marshal-Generars  Bureau.  2  Yols.   Washington,  1875.  The  Author. 

Belleville,  E.     La  Rage  au  Point  de  Yue  Physiologique.    The  Author. 

Beutham,  Geo.  et  J.  D.  Hooker.  Genera  Plantarum.  Yol.  II.  Pars  II. 
Londini,  1876.     I.  Y.  Williamson  Fund. 

Bernardino  de  Souza,  C.  F.     Par&  e  Amazonas  pelo  encarregado  dos  Tra- 
balhos  ethnographicos.    3a  Parte.    The  Brazilian  Centennial  Coin- 
mission. 
Lembrancas  e  Curiosidades  do  Yalle  do  Amazonas.    The  Brizilian  Cen- 
tennial Commission. 

Bernstein,  Julius.  The  Five  Senses  of  Man.  New  York,  1876.  I.  V. 
Williamson  Fund. 

Berzelius,  lithographic  portrait  of.    Dr.  J.  Lindahl. 

Bianconi,  G.  La  Theorie  Darwinienne  et  la  Creation  dite  Ind^pendante. 
Review.    ITie  Author. 

Billings,  E.  Palaeozoic  Fossils.  Yol.  I.  and  II.  Part  I.  Geological  Sur- 
vey of  Canada. 

Binkerd,  A.  D.  Mammoth  Cave,  Kentucky.  Cincinnati,  1869.  John  A. 
Ryder. 

Binney's  Terrestrial  Mollusca.    3  vols.    4to.    J.  S.  Phillips. 

Binney,  W.  G.  Notes  on  American  Land  Shells.  Yol.  II.  Part  lY.  The 
Author. 

Blainville's  Manuel  de  Malacologie.    2  vols.    1825.    J.  S.  Phillips. 

Blanchard,  E.  Les  Insectes.  Nos.  1-4.  Paris,  1876.  I.  Y.  Williamson 
Fund. 

Blanford,  W.  T.  Eastern  Persia.  Yol.  I.  The  Geography  and  Narra- 
tives by  Majors  St.  John  Lovett,  and  Euan  Smith,  and  an  Introduc- 
tion by  Major-General  Sir  Frederic  John  Goldsmid.  Yol.  II.  Zo- 
ology and  Geology.    By  W.  T.  Blandford.    I.  Y.  Williamson  Fund. 
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Bleeker.  P.     Atlas  Ichthjolofriqae  des  Indes  Orientales  N^erlandaises. 

Livr.  28,  29,  and  30.    Wilson  FoDd. 
Blrtt's  Norges  Flora.    Christiaiiia,  1861-74.    I.  V.  Williamson  Fand. 
i^\i,  H.  H.    KreUter  Buch.    Strazburg,  1551.    J.  H.  Redfield. 
Boif-BeyiDond,  Emil  du.    Gesammelte  Abhandlangen  zur  allgcmeiDen  Mns- 

k'el-  and  Nervenphjsik.    ler  Band.     I.  Y.  Williamson  Fand. 
BoltOD.  H.  Carrington.    Index  to  the  Literature  of  Manganese,  1596  to 

1874.  The  Author. 

Bone,  A.  Freadbomme  de.    La  Possibility  de  la  Nataralisation  de  la  Lcp- 

tinotarsa  decern! ineata.    The  Author. 
Bosaoqaet,  R.  H.  M.    On  a  new  form  of  Polariscope.    The  Author. 
Botelho  de  Magalhaes,  B.  C.    Theoria  das  Quautidades  Negativas.    The 

Brazilian  Centennial  Commission. 
Botelli  J  de  Homos,  D.  F.  de.    Descripoion  Oeologica-Minera  de  las  Pro- 

Tincias  de  Murcia  j  Albacete.    Madrid,  1860.    The  Geological  Sur- 
rey of  Spain. 
BoBcard,  Adolphe.    Monographic  List  of  the  Coleoptera  of  the  Genus  Plu- 

liotis  of  America,  North  of  Panama. 
Notes  sur  quelques  Trochilid^s. 
Notes  sur  les  Trochilid^  du  Mexique. 
Catalogus    Avium    hncusque    descriptorum.      Londini,    1876.      The 

Aothor. 
BonTier,  A.    Afrique  Occidentale.    Catalogue  Geographiqne  des  Oiseaux. 

Paris,  1875.    The  Author. 
Boverhank,  J.  S.    A  Monograph  of  the  British  Spongiadse.    Vols.  T.,  II., 

and  III.    L  V.  Williamson  Fund. 
Bradley.  P.  H.     Geological  Chart  of  the  United  States.    The  Author. 
Braodegee,  T.  S.    The  Flora  of  Southwestern  Colorado.     The  Author. 
BraiDiDr.  D.    Der  mittlere  Jura  in  nordwestlichen  Deutschland.    Cassel, 

1869.     I.  Y.  Williamson  Fund. 
BraziL   The  Empire  of  Brazil  at  the  CJniversal  Exhibition  of  1876,  in 

Philadelphia.    The  Brazilian  Commission. 
Biere  Noticia  sobre  a  Provincia  do  Maranhao.    The  Brazilian  Centennial 

Commission. 
Brewer.  W.  H.,  Senero  Watson,  and  Asa  Gray.     Geol.  Sur  v.  Cal.  Botany. 

Vol.  I.      Polypetalse  and  Gamopetalae.     Cambridge,  1876.    I.  V. 

Williamson  Fund. 
BrewBter.  Wm.    Some  Additional  Light  on  the  so-called  Sterna  Portlan- 

dica,  Ridgway.    The  Author. 
Briori,  Prof.  Giovanni.    Sulla  Phytoptosi  della  Tita.    Palermo,  1876.    The 

Author. 
Bnmn.  R.  G.    Klassen  und  Ordnungen  des  Thier-Reichs,  6er  Band  I.  Abth. 

1  Lief.  IL  Abth.  8,  9,  12,  and  13  Lief.  V.  Abth.  11  and  12  Lief.  7er 

Band  V.  Abtheil  9  and  10  Lief.     Wilson  Fund. 
Brown,  Robert    The  Races  of  Mankind.    Four  vols,  in  two.    I.  V.  Wil- 
liamson Fund. 
BrtU,  C.  B.    Zootomie  aller  Thierklasscn.    Atlas,  Lief.  4  and  5.    Wien. 

1.  V.  Williamson  Fund. 
BnsiDa.  Spiridione.    Secondo  Saggio  dalla  Malacologia  Adriatica. 
Fossile  Binnen-Mollusken  aus  Dalmatien,  Kroatien  und  Slavonien. 
CoDtribuzione  pella  Fauna  dei  Molluschi  Dalmati. 
Contribution  a  la  Malacologie  de  la  Croatie.    The  Author. 
Bnylants,  Gustave.    Recherches  sur  les  Hydrocarbures.    Catholic  Univer- 
sity of  Louvain. 
Biekaer.  Dr.  L.  A.    Uber  die  Beziehungen  der  Chemie  zur  Rechtspflege, 

1875.  The  Author. 
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Buckley,  S.  6.    Second  Annual  Report  of  the  Geological  and  Agricaltonl 

Survey  of  Texas.    The  Author. 
Buonanni,  Recreatione  dell'  Occhio,  1681.    J.  S.  Phillips. 

Bursian,  Dr.  Conrad.    tJ^ber  den  religiosen  Charakter  des  griechischeii  My- 

thos,  1875.    The  Author. 
Button,  F.  T.    List  of  the  California  Land  and  Marine  Shells  for  exchange. 

Oakland,  Cal.    The  Author. 
Canimhoa,  L.     Belatorio  sobre  Zootechnia.     The  Brazilian  Centennial 

Commission. 
Capron,  Horace.    Reports  and  Official  Letters  to  the  Kaitaknshi,  by  Horace 

Capron  and  his  Foreign  Assistants.    Tokei,  1875.    K.  Kuroda. 
Carpenter,  Horace  F.    A  Catalogue  of  the  Shell  Bearing  Mollusca  of  Rhode 

Island.    The  Author. 
Carpenter,  Wm.  B.    Introduction  to  the  Study  of  the  Foraminifera.     By 

AVm.  B.  Carpenter,  assisted  by  Wm.  K.  Parker  and  T.  Rupert  Jones, 

I.  V.  Williamson  Fund. 
Castro,  Don  Manuel  Fernandez  de.     jEtobatis  Poeyii.     Madrid,   1873. 

The  Author. 
Catalogue  delle  Conchiglie  componenti  la  Collezione  Pigacci.    Parte  prima 

della  Conchiglie  vicenti.    Roma,  1866.    T.  A.  Conrad. 
Catalogue  of  H.  C.  Roeters  van  Lennep's  Collection  of  Shells,  1876.     The 

Publishers. 
Catalogue  of  the  West  Virginia  State  Exhibit.    W.  Virginia  Centennial 

Commission.  • 

Catalogue  of  the  Chinese  Imperial  Maritime  Customs  Collection.    Chinese 

Centennial  Commission. 
Catalogue  of  the  Austrian  Department,  Philadelphia  Centennial  Exhibition 

of  1876.    The  Commission. 
Catalogue  of  recently  added  books.  Library  of  Congress,  1873>75.    The 

Librarian. 
Catlow's  Conchologist  Nomenclator.     Interleared.    1845.    J.  S.  Phillipe. 
Census  of  the  Town  of  Madras,  1871.    Madras,  1873.    llie  Indian  Govern- 
ment. 
Centennial  Exhibition,  Philadelphia,  1876.     Dominion  of  Canada,  Province 

of  Ontario.    Catalogue  of  Exhibits  in  Education  Department,  1876. 

J.  Laidlaw. 
Educational  Institutions.    Province  of  Ontario.    J.  Laidlaw. 
Chemins  de  Fer  de  la  Province  de  St.  Paul.    Brazil,  1875.    Brazilian  Cen- 
tennial Commission. 
Clark,  S.  F.    The  Hydroids  of  the  Pacific  Coast  of  the  United  States, 

south  of  Vancouver  Island.    The  Author. 
Clark,  W.  B.    Mines  and  Mineral  Statistics  of  New  South  Wales.     N.  S. 

Wales  Centennial  Commission. 
Cole,  Jas.  E.    The  Mechanical  Construction  of  Water.    New  York,  1876. 

The  Author. 
Conrad's  New  Fresh  Water  Shells.    John  S.  Phillips. 
Conrad's  Unionid^e.    Vol.  I.    J.  S.  Phillips. 
Conrad's  American  Marine  Conchology,  1831.    J.  S.  Phillips. 
Conrad's  Tertiary  Fossils.    J.  S.  Phillips. 

Cooke,  M.  C.    Mycographia  seu  Icones  Fungorum.    Part  I.    Wilson  Fund. 
Cope,  Edw.  D.    Article  on  Osteology. 

Descriptions  of  some  vertebrate  Remains  from  the  Fort  Union  Beds  of 

Montana.    The  Author. 
On  the  supposed  Carnivora  of  the  Eocene  of  the  Rocky  Mountains. 

The  Author. 
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Corttnr,  Daniel  de.    Memorias  de  la  Comision  del  Mapa  Geologico  de  Es- 

pida.    DescripcioD  de  la  Provincia  de  CoeDQa.    Madrid,  1875.    The 

Aathor. 
Dncripcion  fisica,  geol6gica  y  Agrol<$gica  de  la  ProviDcia  de  CaenQa. 

The  Geol.  Sarrej  of  Spain. 
CottoQ  Mann&ctare  in  the  United  States.    J.  S.  Phillips. 
Cootinbo,  J.  M.  da  Silva.    0  Cac&o  na  Ezposicao  aniversal  de  1867.    The 

Brazilian  Centennial  Commission. 
Qai,  &  T.    Serenth  Annual  Report  of  the  Geological  Sarvey  of  Indiana, 

made  during  the  year  1875.    Indianapolis,  1876.    G.  M.  Levette. 
(Rouen's  Geolo^  of  New  York,  1843.    J.  S.  Phillips. 
Qtkmi  Francois.    Materianx  pour  servir  a  THistoire  des  Boses.    Troisi^me 

Fisc.    Gand,  1874-75.    The  Author. 
Qioft*  Thomas.  The  Self-Propagating  Nature  of  Centrifugal  Force.  Papeete, 

1875.  The  Author. 

Crotby.  W.  0.    Report  on  the  Geological  Map  of  Massachusetts.    Boston, 

1876.  The  Author. 

Coeoces  Carbonifer  de  Asturias.    Geol.  Surv.  of  Spain. 

Carioter  Botanicus,  oder  Sonderbahres  ErUuterbuch.    Dresden  and  Lipzig, 

1745.    Louis  Godey  through  C.  F.  Parker. 
Garier's  Regne  Animal.    Twelve  Numbers  of  Fishes  and  Mollusks.    3 

Vols.  Mollusks  and  2  Vols.  Zoophytes.    J.  S.  Phillips. 
Cifier's  Le<;ons  d' Anatomic  Compar^e.    2d  Ed.  1837.    J.  S.  Phillips. 
Cyon,  £•    Methodik  der  Physiol ogischen  Experimente  und  Yivisectionen. 

1  Vol.  and  atlas.    I.  V.  Williamson  Fund. 
DftCosta's  Elements  of  Conchology.    1776.    J.  S.  Phillips. 
Ptk,  T.  Kelson.    A  Study  of  the  Rhaetic  Strata  of  the  Y  al  di  Lcdro  in  the 

Southern  Tyrol.    1876.    The  Author, 
pftoa,  Jas.  D.    Cephalization.    Part  V.    The  Author, 
ptvila's  Catalogue.    Vol.  I.    J.  S.  Phillips. 
DtwsoD.  Geo.  M.     Report  on  the  Geology  and  Resources  of  the  Region  in 

the  vicinity  of  the  49th  Parallel.    Montreal,  1875.    Geol.  Surv.  of 

Canada. 
Dawson,  J.  W.     The  Fossil  Plants  of  the  Devonian  and  Upper  Silurian 

Formations  of  Canada.    1871.    Geol.  Survev  of  Canada. 
Beport  on  the  Fossil  Plants  of  the  Lower  Carboniferous  and  Millstone 

Grit  Formations  of  Canada. 
Figures  and  Descriptions  of  Canadian  Organic  Remains.    Decades  2  to 

4.    Geol.  Survey  of  Canada. 
Descriptive  Notices  of  the  Models,  Maps,  and  Drawings  collected  under  the 

Auspices  of  the  Ministry  of  Public  Works.     M.  Lavoinne. 
Descriptive  Catalogue  of  a  collection  of  the  Economic  Minerals  of  Canada. 

J.  Laidlow. 
Detailed  Census  Returns  of  the  Bombay  Presidency.    Part  III.    Bombay, 

1874.    Indian  Government. 
Die  Industrie  des  Konigreichs  WUrtemberg.    Prag,  1873.    The  Author. 
Dillwyn's  Catalogue  of  Shells.    Vols.  1  and  2.    J.  S.  Phillips. 
Donajre,  D.  Felipe  Martin.    Bosquejo  de  una  Descripcion  fisica  y  geologica 

de  la  Provincia  de  Zaragoza.    The  Geological  Survey  of  Spain. 
Douglass,  J.  W.  and  John  Scott.    The  British  Hemiptera.    Vol.  1.     Hem- 

iptera-Heteroptera.    I.  V.  Williamson  Fund. 
Drechsler,  A.    Der  Arabische  Himmels — Globus.    Katalog  der  Sammlung 

des  K.  mathem-phys.  Salons  zu  Dresden.    Royal  Museum  at  Dresden. 
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Dunker  und  Zittel,  Drs.  Palseontographica ;  21er  Band,  7e  and  8e  Lief.; 
22er  Band,  7e  Lief. ;  23er  Band,  8e  and  9e  Lief. ;  24er  Band.  2« 
and  3e  Lief,  and  General  Register,  les  Heft.  Cassel,  1876.  Wil. 
son  Fund. 

Ecole^dcs  Fonts  et  Chausa6es.    Cours  Freparatoires ; 
Klfeves  Externes ; 

Catalogue  des  Livres  composant  la  Bibliotb^que ; 
Catalogue  des  Mod^lles,  Instruments,  &c. ; 
Collection  de  Dessins ; 
Frogrammes  de  I'enseignement  interieur.     From  M.  Lavoinne. 

Edwards,  A.  Mead.  The  Microscope  in  Gynaecology.  Newark,  1875. 
The  Author,  through  Biol,  and  Micr.  Section. 

Emerson,  G^o.  B.  A  Report  on  the  Trees  and  Shrubs  growing  naturally  in 
the  Forests  of  Massachusetts.  Vols.  1  and  2.  Second  Edition. 
Boston,  1875.     I.  V.  AVilliamson  Fund. 

Encyclopedia  Methodique.    Molhisca.    Vols.  1  and  2.    J.  S.  Phillips. 

Encyclopedia  Britannica.    Vols.  III.  and  IV.     I.  V.  Williamson  Fund. 

Engelmann,  Geo.     Notes  on  Agave. 

The  Oaks  of  the  United  States.    The  Author. 

Erlenmeyer,  Dr.  E.  Uebcr  den  Einfluss  des  Freihem  Justus  von  Liebig 
auf  die  Entwicklung  der  reinen  Chemie.    The  Author. 

Esper's  Fflanzenthiere.     1791.    J.  S.  Phillips. 

Faoer,  Carl.    Der  Bau  der  Iris.    Leipzig,  1876.    I.  V.  Williamson  Fund. 

Falkenberg,  Dr.  P.  Verffleichende  Untersuchungen  Uber  den  Bau  der 
Vegetationsorgane  der  Monocotyledonen.  Stuttgart,  1876.  I.  V. 
Williamson  Fund. 

Featherstonhaugh,  G.  AV.  Geological  Report  of  an  examination  made  in 
1834  of  the  elevated  Country  between  the  Missouri  and  Red  Rivers. 
8vo.    Washington,  IS.S.*).     I.  V.  AVilliamson  Fund. 

Ferussac's  Histoire  NaturcUe  des  Mollusques.  5  Vols.  Folio.  J.  S. 
Phillips. 

Fialho,  Aiifriso.  Don  Pedro  II.  Enipereiir  du  Br6sil.  Notice  Biograph- 
ique.     Bruxellcs,  187G.     The  Brazilian  Centennial  Commission. 

Figuier,  Louis.    The  Human  Race.     New  York,  1872.    Geo.  W.  Tyron,  Jr. 

Fischer,  M.,et  H.  Crosso.  Mission  Scientifiquc  au  Mexicjue  ct  dans  TAm^- 
rique  Ccntrale.  Rechorches  Zoologicjue,  7nic  Partie.  Eludes  sur  les 
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leooes  Foasflimn  Sectiles.    Pp.  1-4,  and  Plates  I.-XIX.    Mr.  Davis  of  the 

British  Museum. 
iQgenoll,  Ernest.    Special  Report  on  the  Recent  Mollusca  of  Colorado. 
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JsD,  Prof.     Iconographie  g6n6rale  des  Ophidiens.     47me  Livr.     Wilson 

Fund. 
hfs  CaUlogne  of  Shells.    3d  ed.    1839.    Same,  4th  ed.    1850.    J.  S. 

^     Phillips. 
JeffreySt  J>  Gwyn.    On  some  new  and  remarkable  North  Atlantic  Brachi- 

opoda.     Geo.  W.  Try  on,  Jr. 
Jeooej,  Walter  P.     The   Mineral  Wealth,  Climate,  and  Rain-fall,  and 

Natoral  Resources  of  the  Black  Hills  of  Dakota.    Department  of 

Interior. 
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Lanza,  Dr.  Fr.    Elementi  di  Mineralogia  accompa^ati  da  pratiche  appli. 
cazione  economicho   industriali   per   uso  dei  ianaisi  e  delle  scuole 
reali.    3d  ed.    Trieste,  1864.    The  Author. 
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tories, No.  4.    F.  V.  HaTden. 
Mirart,  St.  George.    Lessons  from  Nature,  as  manifested  in  Mind  and  Mat- 
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1876.     Wilson  Fund. 
Schmidt,  A.    Atlas  der  Diatomaceon-Kunde.   Ics-lOes  lleft.    Aschcrslaben, 
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Ryder. 
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Tnnnel.     Washington.  1872. 
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Trabalhos  da  commissao  Scientifica  de  Exploraqas.  Introducgao,  Seccao  fto- 

tanica,  lo  Folheto.    The  Brazilian  Centennial  Commission. 
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wissenschaften.    Leipzig,  1876.    Wilson  Fund, 
icbarias.  Dr.  Otto.    Zur  Entwicklungstheorie.    Jena,  1876.    I.  Y.  Wil- 
liamson Fond. 
;ttel,  Karl   A.     Handbuch  der  Palseontologie.    1   Band,  1  Lief.    l.Y. 
Williamson  Fund. 
Fauna  der  Aeltern  Cephalopoden  Faehren  den  Tithonbildungcn.    Text 
and  Atlas.    I.  Y.  Williamson  Fund. 


JOURNALS  AND  PERIODICALS. 

NORWAY  AND  SWEDEN. 

Iifistiania.    Nvt  Magazin  for  Naturvidenskaberne.    21de  Binds,  1  and  2 
Hefte.  18*75. 
Fordhandlinger  i  Yidenskabs-Selskabct  i  Christiania,  Aar  1874.     Uni- 
versity of  Norway, 
itockbolm.    Kongliga  Svenska  Yetenskaps-Akademiens  Handlingar.    Ny 
Foljd,  Bandet  9-12.    1870-73. 
Ofversigt  of  the  same.    28-32.     1871-75. 
Bihong  of  the  same.     Yols.  1  and  2 ;  Yol.  3,  Haftc  I. 
Lefnardsteckningar  of  the  same.     Band  1.  Heft  3.    The  Society. 
Troodbjcn^-     Det  K.  Norske  Videnskabers  Selskabs  Skrifter  i  det  19de. 
Aashundrede.    1875. 
Aanberetning,  for  1874.    The  Society. 

DENMARK. 

CMpenbagen.    M^moires  de  T Academic  Rovale  de  Copenhagen.    .5me  S6rie. 

Claase des  Sciences.  Yol  XL,  No.  2';  Yol.  XII.,  No  2.  Tlie  Society. 
OvenigtOTer  der  K.  D.  Yidenskabemes  Selskabs  Forhandlinger.  1874, 

No.  3;  1875.  No.  1.    ITie  Society. 
M^noires  of  the  same.    5me  S^rie.    Yol.  X.,  Nos.  1-9 ;  Yol.  XL,  No. 

1 ;  Vol.  Xir.,  No.  1.    ITie  Society, 
yideinlwbelige  Meddelelser  fra  Naturhistorisk  Forening,  1874  and 

1675.    The  Society. 

RUSSIA. 

IknuL  Sitmogsberichte  der  Dorpater  Naturforscher  Ocsellschaft.    4er 
Bnd,  ler  Heft,  1875.    The  Society. 
Atddf  fUr  die  Naturknnde  Liv-Ehst-  und  Kurlands.    Herausgegoben 
fin  der  Dorpater  Natarforscher  Gesellschaft.    2e  S^rie.    5er  Band. 
187$.     The  Society. 
WMbnu     Bidrag  till  Kaonedom  af  Finlands  Natnr  och  Folk  ut^ifna  af 
J.  Atlm  Tctenakape  Societeten.    Tjugondeljerde  U&ftet.    1875. 
Miisq^  ofllM  same.    XYIL    1874-75. 
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Observations  M6teoro1ogiqaes  pabli^es  par  la  Soci6t6  des  Scieocei  ^ 

Finland.    Ann6e  1875.    The  Society. 
Acta  Societatis  Scientiarum  Fennica;.    Tome  X.    1875.    The  Societ,* 
Moscow.     Bulletin  de  la  Soci6t6  Imp^riale  des  Naturalistes  de  MdcQl* 

Ann6e  1875,  Noa.  1-4.    The  Society.  ^ 

St.  Petersburg.  Tableau  G6n6ral  m6thodique  et  alphab6tiqae  des  Mati^^ 

contcnues  dans  Ics  publications  de  TAcad.  Imp.  des  Sciences,     i^ 

Fartie,  1872.    The  Society.  ^ 

Bulletin  of  the  same.    Tome  XX.,  No.  3,  to  tome  XXL,  No.  5,  inc. 
Memoirs  of  the  same.    Tomes  XXII.,  Nos.  4  to  10;  tome  XXlXr 

No.  1.    The  Society.  ^ 

Yerhandlungen  der  Kaiserlichcn  Gesellschaft  fUr  die  gesammte  Mii^^^ 

alogie.    Jahrg.     1862  and  1863.     2e  Series,  ler-9er  Band,  186*2 

1874.    The  Society. 
Repertorium  fUr  Meteorologie.  Herausg.  von  der  K.  Akad.  der  Wu 

Band  V.,  Heft.  1.     1876.     The  Society. 
Annalen  des  Physikalischen  Central  Observatoriums.    Jahrgang  1S*^4, 

The  Observatory. 

HOLLAND. 

Amsterdam.    Verslagcn  en  Medcdeelingen  der  K.  Akademie  van  Wc" 
schappen.   Afd.  Natuurk.  Deel  XV. ;  Tweede  Reeks,  Deel  VIII. 
IX.     Afd.  Letterk.  Tweede  Reeks.  Deel  IV. 
Jaarboek,  1873  and  '74. 
Gatalogus  van  de  Boekerij,  len  Deels,  le  Stuk. 
Processen- Verbal.     Afd.  Naturcrk,  1873-75. 
Verhandelingen .     14  and  15  Deel.     Afd.  Letterk.    8e  Deel. 
Society. 

Haarlem.    Naturkundige  Verhandlingen  der  Hollandsche  Maatschappij    Jer 
Wctenschappen.     3de  Verz.   Deel   II.,  Nos.  3  and  4,  1874.       Th^ 
Society. 
Archives  N6erlandaiscs.     Vol.  X.,  Livr.  4  and  5 ;  Vol.  XL,  Ire  LiVr 

1875-76.     The  Society. 
Archives  du  Mus6e  Tcyler.    Vols.  1  and  2,  Vol.  4,  Fasc.  ler,  1867-7^. 
The  Society. 
Leiden.     Annalen  der  Sternwarte  in  Leiden,  4er  Band,  1875.    The  Obser. 

vatory. 
Utrecht.     Nederlandsch  Meteorolopisch  Jaarboek  voor  1871.    Uitgegeven 
door  het  K.  Nederlandsch  Meteorologisch  Instituut.     23er  Jahrg.  2e 
Deel.     1875.     The  Institute. 


GERMANY. 

Augsburg.    Dreiundzwanzigster  Bericht  des  naturhistorischen  Vereins   i-n 

Augsburg,  1875.    The  Society. 
Bamberg.    Ueber  das  Bestehen  und  Wirken  des  naturforschenden  Vereir».s 
2er-4er  Bericht  1854-59. 
FUnfter,  Neunter  und  Zehnter  Bericht  der  naturforschenden   Gesel  1 1 
chaft,  1860-61,  1870-74.    The  Society. 
^telio.    Monatsbericht  der  K.  P.  Akademie  der  Wissenschaften  zn  Berli  "■ 
Jnli,  1876-Juli,  1876,  inc.    The  Society. 

■Uktiache  Abhandlungen  der  K.  Akademie  der  Wissenschaften  ^^ 
IL    A.IU  dem  Jahre  1874  and  1875.    The  Society. 
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SitsoDgs-Berichte  der  Gesellschaft  naturforachender  Frennde  za  Berlin. 

Jahrg  1875.    The  Society. 
Mooatachrift  dea  Yereines  sur  BeHirderaDg  des  Gartenbanes.  18  Jahrg. 

Jan-'Dec  1875.    Katalog  der  Bibliothek.    1875.    The  Society. 
Botanischer  Jahresbericht.     Herausgegeben  vod  Dr.  Leopold  Jast. 

2er  Jahrg.    le-3e  Abth.,  1874.    I.  Y.  Williamson  Fund. 
Zeitsehrift  der  Deutschen  geologischen  Gesellschaft.    XXYII.,  2-4 

Heft  XXYIIL,  1  Heft,  1876.    The  Society. 
Zeitschrift  ftir  die  gesammten  Natnrwissenchaften.    Nene  Folge,  Band 

XL  and  XII.    The  Editor. 
ArchiT  fUr  Natnrgeschichte.    39er  Jahrg.  5er  Heft,  41er  Jahrg.  3er, 

and  4er  Heft.    42er  Jahrg,  ler  Heft,  1876.    The  editor. 
Deotache  entomologische  Zeitschrift,  1875,  2e8  Heft ;  1876,  les  Heft. 
The  Pablishing  ^iety. 
»oii«     Yerhandlnngen   des   natarhistorischen  Yereins    der  Prenssichen 
Rbeinlande  and  Westphalens.    31  er  and  32er  Jahrg.  1874.    The 
Society. 
ArchiT  lor  mikroskopische  Anatomie,  12er  Band,  les-4es  Heft.    13er 
Band,  les  Heft,  18 16.    I.  Y.  Williamson  Fund. 
•mvDSchweig.     Archiv  ftir  Anthropologie.    8er  Band,  3es-9er  Band,  Ses 

Yierteljahrshaft.     J.  Y.  Williamson  Fund, 
remen.    Abhandlungen  herausgegeben  von   naturwissenschaft lichen  Ye- 
reine  zu  Bremen.    4  Bd.,  4  Heft ;  5  Bd.,  1  Heft.    Beilage  No.  5. 
The  Society. 
XIX.    Jahres-Bericht  des  Schwedischen  heilgymnastichen  Institutes, 
1876.    ITie  Director. 
rttDD.    Yerhandlungen  des  naturforschenden  Yereins  in  Brlinn.    XIII. 

Band,  1874.    Ratal,  der  Bibl.    The  Society. 
.ads  Pest.     A  Magyar  Tudomanyos  Akad^mia  Ertesitoje.    Hetodik  Evfo- 
lyam  8  Ssam ;  Nyolezadik  Eyfolyam,  17  Szam,  1873-75. 
M.'tudom.  Akad.  Almanach,  1864-76. 
Mathematikai  68  'I'ermeszettudomanyi  Eozlemenyck  vonatkozolag  a 

hazai  Tiszonyokra.    YII.-X.     KcJtet.  1869-72. 
Ertekezesek  a  Mathematikai  Tudomanyok  KOr^bol.    II.  E5tet,  3  Szam ; 

VI.  Kmet,  6  Szam. 
Jegyzeke  a  M.  Tud.  Akad.  altat  kiadott  Eonyveknck  jelentekenyen 

leszallitott  Arakon,  1875. 
N6t^ Targymutat6  a  M.  Tud.  Akad.  Erteseto  j6nek,  I.  YIIL,  1867-74. 
A  M.  T.  Akad.  Erkbnyvei  XIY.  Kotet.  lY.  and  V.  Darab. 
CtfRl.    Malakozoologische  Blatter.    Bd.  22.  Bg.  13  et  seq.,  Bd.  23,  Bg.  1 

sDd  2,  pp.  33-144.    L  Y.  Williamson  Fund. 
Cheomitz.  FUnfter  Bericht  der  naturwissenschaftlichcn  Gesellschaft,  1875. 

The  Society. 
DuDg.   Schriften  der  naturforschenden  Gesellschaft.    Neue  Folge.    3en 

Bandes,  4e8  Heft.    The  Society. 
DtfBitadt.    Notizblatt  des  Yereins  fUr  Erdkunde.     I.-III.  Jahrg,  inc. 

The  Society. 
DitideD.    Sitzungs-Berichte  der  naturwissenschaftlichcn  Gesellschaft  Isis 
in  Dresden.    Jahrg.  1875.    The  Society. 
Note  Acta  Academiie  Cssares  Leopoldino-Carolina;  Germanics  Natures 

Coriosomm.    Tome  37,  1875.    The  Society. 
Leopoldina.    lOes  Heft,  1874.    The  Society. 

Mittbeilnngen  aus  dem  K.  zoologischen  Museum.     1  Heft.     Royal 
Maseam  at  Dresden. 


422  ADDITIONS  TO  LIBRARY. 

Mittheilnngen  Uber  die  Sammlang  der  E.  mathem-phygikaliflchwt  Sa- 
lons.   Royal  Musenm  at  DresdcD. 
XII.  Jahresbericht  des  Vereina  fUr  Erdkunde,  1875.    The  Society. 
Emden.    61er  Jahresbericht  der  natarforschenden  Gesellschaft,  1875. 
Kleine  Schriften  of  the  same.    XVII.    Hannover.    The  Societj. 
Erlangen.     Sitzungsbcrichte  der  physikalisch-mediciDiscber  SocietiLt.    7 

Heft,  1875.    The  Society. 
Frankfart  a  M.     Jahrsbericht  aber  die  Yerwaltang  des  Medicinalweieiii 
Stadt  Frankfurt  a  M.    Herausgcgebeu  yod  dem  aerztlichen  Verein. 
XVIII.  Jahrg.  1874.    The  Society. 
Der  Zoologische  Garten.    XVI.  Jahrg.    No.  7, 1875.    No.  6,  187$. 

XYII.  Jahrg.    Nos.  1-6.    The  Society. 
Bericht  nber  die  Scnckenbergische  naturforschende  Gesellschaft,  1873- 

75.    The  Society. 
Abhandlnngcn.  herausgegeben  von  der  Senckenbergischen  natarfon* 
chcnden  Gesellschaft.    9er  Band,  3es  and  4es  Heft,  l»74-5.    lOer 
Band.  1-4  Heft,  187C.    The  Society. 
Freiburg.     Berichte  Uber  die  Verhandlungen  der  natarforschenden  Gesell- 
schaft.   Bd.  VI.  Heft  4,  1876.    The  Society. 
Gottingen.    Nachrichten  von  der  K.  Gesell.  der  Wissenschaften  and  der 

Georg-Augnsts-UniversitUts  aus  dem  Jahre  1875.    The  Society. 
Hamburg.    Verhandlungen  des  Vereins  fiir  naturwissenschaftliche  Unter- 
haltung.     1875,  II.  Band.    The  Society. 
Journal  des  Museum  Godeffroy.    Hefts  1a.,  XI.,  and  XII.    L  V.  "Wil- 
liamson Fund. 
Heidelberg.     Verhandlungen    de^    naturhistorisch-medicinischen    Yereios. 

Neue  Folge.  ler  Band,  aes  Heft,  1876.    The  Society. 
Jena.    Jenuische  Zeitschrift  fdr  Naturwissenschaft.    Vols.  8,  9,  and  10. 

The  Society. 
Konigsberg.    Schriften  der  physikalisch-okonomischen  Gesellscbaftr  sa  K5- 
nigsberg.     14er  Jahrg.     1  and  2  Abth.    15cr  Jahrg.  1  and  2  Abth., 
1873-74.    The  Society. 
Leipzig.    Abhandlungen  der  math.-phys.  Classe  der  K.  Sachsichen  Gesell- 
schaft der  Wissenschaften.     X.  Band,  No.  7.    XI.  Band  No.  5, 
1874-75. 
Bericht  uber  die  Verhandlungen  of  the  same.    Math.-physische  Classe 

1873,  III.  1875,  I.    The  Society. 
Zeitschrift  fUr  Anatomie  und  Kntwickelungsgeschichte.    lea  Band  Ses- 

6es  Heft    2es  Band,  1  and  2  Heft.  1876.    I.  V.  Williamson  Fund. 
Archiv  fUr  Anatomie.  Physiologic  und  wissenchaftliche  Medicin.  Jahrg. 

1875.     Heft  III.- VI.,  1876,  l.-in.    T.  V.  Williamson  Fund. 
Morphologische  Jahrbuch.    Von  Carl  Gegenbaur.    ler  Band  3  and  4es 
Heft,  1875.    2er  Bandes  and  2es  Heft,  1876.    1.  V.  Williamson  Fund. 
Prcisschriften  gekont  und  herausgegeben  von  der  FUrstlich  Jablonowski- 

schen  Gesellschaft.     XVIII.     1875.    The  Society. 
Zeitschrift  fur  wissenschaftliche  Zoologie.    25er  Band,  2  and  3.  and 
Supplementheft.    26er  Band  2es-4es  Heft ;  27er  Band,  le8-3es  Heft. 
I.  V.  Williamson  Fund. 
Journal  fUr  Ornithologie.    23  Jahrg.    Heft.  I.-II.    I.  V.  Williamson 

Fund. 
Jahrblicher  der  wissenschaftliche  Botanik.    lOer  Band,  3e8  Heft,  1876. 
I.  V.  Williamson  Fund. 
Lnneberg.    Jahreshefte  des  naturwissenschtlichen  Vereins  fUr  das  FUrsten- 

thum  Luneburg.    VI.     1872-73.    The  Society. 
Luxembourg.     Publications  de  Tlustitut  Royal  Grand  Ducal  de  Luxem- 
bourg.   Tome  XV.    The  Society. 
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MaDohcim.    3r»er-39er  Jnhrcslicricht  der  Mannhcimer  Vcreins  fUr  Natur- 

konde,  1870-76.    The  Swiety. 
Marborp.    Schriften  dor  Oesollschiirt  zur  Berordcrung  der  gesammten  Natur- 

wbtsenschafton  zu  Marburg.     Band  10.     Tie  Abth. 
Supplement.     Heft  I.  zu  Band  X.    Sitzungsbericht.    Jahrg.  1874-75. 

yicit.    Bulletin  de  la  Soci^t^  d'lliatoire  Xaturelle  du  Department  de  la 

Moselle.    5e-10e.  Vie.    Cahier,  1848-1874.    The  Society. 

Memuires  de  rAcad^mie  de  Metz.     55e  Anu^e,  1873-74.    The  Society. 

)[iiiicheD.    Sitzungsberichte  der  mathematisch-iihysikal.  Classe  dor  K.  B. 

Akad.  der  Wissenchaftcn  zu  Munchcn,  1874,  Heft  111. ;  1875,  Heft 

I.  and  III. 

Abhandlungen  der  hiatorischen  Classe  of  the  Same.    12er  Bandes,  3e 

Abth. ;  13er  Bandes.  2e  Abth.     The  Society^ 
AnnalcD  der  K.  Stern wartc  bei  Muncheu.     X^C  Band.    The  Observa- 
tory. 
Almanach  der  K.  B.  Academie  der  AVissenschaften  fiir  das  Jahr,  187G. 
The  SiKiely. 
yeiibrandenburg.     Archiv  dea  Vereins  der  Freunde  der  Naturgeschichtc  in 

Meklenburg.    29  Jahrg..  1875.    The  Society. 
pas5aa.    Zehnter  Bericht    des  naturhistorischcn    Vereins  in   Passau  fiir 

die  Jahre  1871  bis  1874-1875.    The  Society. 
Prague.    Astronomische.  magnetische,  und  nieteorologische  Beobachtungen 
an  der  K.  K.  Stern warte  zu  Prag  ini  Jahre  1875.    The  Observatory. 
Itegpusbarg,  Flora.      Herausgegeben  von  der  K.  B.  botan.  Gesellschaft, 

1875.    The  Society. 
Stettin.    Kntomologische  Zeitung.     Herausgegeben   von    dem   entomolo- 

gischen  Vereine  zu  Stettin.     36er  Jahrg.,  1875.    The  Society. 
Stuttgart.     W'urttenibergisches  naturwissenschaftlichc  Jahreshefte.     22er 
Jahrg.     The  Editors. 
Xeues  Jahrbuch  fUr  Mineralogie,  Geologie,  und  PaKTontologie.    Jahrg 
1875.  7e8-9es  Heft ;  1876.  les-3ea  Heft.    The  Editor, 
^ien.    Sitzungberichte  der  K.  Akademie  der  "Wisscnschaften.  Mathemal. 
naturirissen.  Classe.     70  Band,  le  Abth.  111..  IV.,  und  V.  Heft; 
2e  Abth.  111.,  IV.,  und  V.  Heft;  3c  Abth.  III.,  IV..  und  V.  llcft; 
71  Band,  le  Abth.  I.  und  V.  Heft;  2c  Abth.  l.-V.  Heft;  3c  Abth. 
I.  und  II.  Heft. 
Denks<*hriften  of  the  same.     34er  Band.  1875.    The  Society. 
Verhandluugen  der  K.  K.  geologischen  Keiclisanstalt.   Nos.  1-18.    1875. 
Jahrbuch  of  the  same,  1875.    25  Baud,  Xos.  3  and  4;  26  Band,  Nos. 

1  and  2. 
Abhandlungen  of  the  same.    YI.  Band,  2  Heft ;  YIII.  Band,  3  Heft. 

1875.    The  Society. 
Festschrift  zur  Feier  des  fUnfundzwanzigjUhrigcn  Bestehens  der  K.  K. 

zoologiflch-botanischen  GeselLschaft  in  Wieii,  1876.    The  Society. 
Terhandlungcn  of  the  same.    25er  Band.    'Hie  Society. 
Schriften  des  Vercines  zur  Verbreitung  naturwissenschaftlicher  Kennt- 
niniD  Wein.    14er  Band,  1873-74;  16er  Band,  1875-76.    The  So- 
ciety. 
JfittheiloDgen  der  anthropologischen  Gesellschaft  in  Wein.    Y I.  Band. 
Not.  1-4.    The  Society. 

Arbeiten  %m  dem  soologisch-zootomischen  Institut  zu  AVUrz- 
ymg.    Set  BMd,  2-4  Heft,  1875 ;  3er  Band,  les  Heft.    1.  V.  Wil. 
Fond. 

der  phrakal-medicin  Gesellschaft  in  WUrzbnrg.    Xeue 
■d,  1-4  Heft;  10  Band,  1-2  Heft,  1876.    The  Society. 
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SWITZERLAND. 

Yerhandlungcn  dcr    Schwcizerischen    natarforschenden    Gesellschaft 

57  mid  58  Jahrsvcraamtnlung.     1873-75.    The  Society. 
Basel.    M^moires  de  la  Societ6  Pal6ontologique  Suisse.     Vol.  II.     (1875.) 

I.  V.  Williamson  Fund. 
Yerhandlungen  der  naturforschendeii  Gesellschaft  in  Basel.    6er  Theil, 

2e8  Heft,  1875.    The  Society. 
Bern.    Mittheilungcn  der  natarforschenden  Gesellschaft  in  Bern  aos  dem 

Jahren.  1874-75.    The  Society. 
Geneve.    Biblioth^quc  Universellcs  et  Revue  Suisse.    Archives  des  Sci- 
ences Physiques  et  Naturelles.    Nos.  85,  88,  94,  135,  136,  157-168. 

1865-71.    The  Editor. 
M^nioires  de  la  Soci6t6  de  Physique  et  de  d'Histoire  Naturelle.    Tome 

XXIV.,  le  Partie,  1874-75.    The  Society. 
Lausanne.    Bulletin  de  la  Soci6t6  Vaudoise  des  Sciences  Naturelles.     Nos. 

44,  45,  46,  48,  75  and  76.     1859-1876.    The  Society. 
Neuchatel.    Bulletin  de  la  Soci6t6  des  Sciences  Naturelles.    Tome  X.,  2d 

Oahier,  1875.    The  Society. 
St.  Gallen.    Bcricht  Uber  die  Thatigkeit  der  St.   Gallischen  naturwissen- 

schaftlichen  Gesellschaft  wiihrend  des  Vercinsjahres,  1874-75. 

BELGIUM. 

Bruxelles.    Bulletins  de  T Academic  Royal  des  Sciences,  des  Lettres  et  des 

Beaux  Arts  de  Belgique.     2me  S^ric.    Tomes  38,  39,  and  40,  1874-75. 

M^moires  couronn^s  et  autres  Memoires.    Collection  in  8vo.     Tomes 

24,  25,  and  26.     Collection  in  4to.    Tome  39, 1876.     Ire  Partie. 
M6moires.    Tome  41,  Pts.  1  and  2,  1875-76. 
Aunuaire,  1875  and  1876.     The  Society. 
Aiiiiales  de  la  Sori^t6  Malacologique  de  Belgique.     Tomes  1-4  and  8, 

and  Tome  D,  Fasc.  1  :  Tomes  Umo,  17me,  and  I8me. 
Compte  Rendu  of  tlit;  same.     Sorie  II.,  Noa.  16-30.    The  Society. 
Prucfes- Verbaux  des  Stances  of  the  same.    Tomes  3,  4,  and  5.    The  So- 
ciety. 
Li6ge.     Memoires  do  la  Society  Royale  des  Sciences  de  Li^ge.    Tome  14me, 

1859.     The  Society. 
Lourain.    Soci^t6  litteraire  de  TUniversite  Catholique  de  Louvain    Choixde 
Memoires  X.,  1861). 
Anmiaire  of  the  same.     Itt40.  1844-46,  1850,  1851,  1875,  and  1876. 
Twenty-eight  Theses.     The  University. 
Mons.     Memoires  et  Publications  de  la  Soci6t^  des  Sciences,  des  Arts  et  des 
Lettres  du  llainaut,  1857-60  and  1870.     The  Society. 

FRANCE. 

Amiens.    Societ6  Linneenne  du  Nord  de  la  France.    Nos.  1-42.     1872-75. 

Memoires  of  the  same.     Annies  1866-69,  1872-73.     The  Society. 
Angers.     M6moires  de  la  Soci6t6  Acad^mique  de  Maine-et-Loire.     Tomes 

29-32.    1874-75.    The  Society. 
Aazerre.    Bulletin  de  la  Soci^te  des  Sciences  Ilistoriques  et  Naturelles  de 
TYonne.    Ann6e  1875.    Tables  Analytiques,  1875-76.    The  Society. 
Besan^n*    Acad6mie  des  Sciences,  Belles  Lettres  et  Arts.    Stances  pub- 
M«-«i  dA  1874-75.    The  Society. 

"«  de  la  Soci6t6  des  Scii^nccs  Physiques  et  Naturelles. 
>'^ll,  etc    Tome  1,  2e  S6rie,  2e  Cahier,  1876. 
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Extrait  des  Proc^Yerbeaax  des  Stances,  1874-5,  pp.  13-28.    The 

:?ocietr. 
Caen.    Memoires  de  TAcadeinie  Xationale  des  Sciences,  Arts  et  Belles- 

Lettm.  1864.  1865.  1869.  1872-75.     The  Society. 
Cherboarg.    M4moires  dc  la  Soci6t6  Xationale  des  Sciences  Nature) les. 

Tome  19, 1875.    Tlie  Society. 
Lyons.    Annales  de  la  Society  Linn^enne.    Tomes  21  and  22.   1874  and  1875. 

Tbc  Society. 
Annales  de  la  Soci6t6  d'Agricultare.  Histoire  Xaturclle  et  Arts  Utiles. 

4nic  S4rie,  Tome  6me  and  7me.  1873-74.    The  Society. 
Memoires  de  T Academic  Imp^riale  des  Sciences.  Belles-fiettres  et  Arts. 

Classe  des  Lettres.     Tomes  8  and  16.     Paris,  1859-74.    The  Society. 
Nancy.     Bulletin  dc  la  Soci6te  des  Sciences  de  Nancy.     S^erie  II.,  Tome  I., 

6e  Ann^,   1873,  Fasc.  III.;  Tome  II.,  Fasc.  IV.     Paris,  1876. 

The  Society. 
Orleans.    Memoires  de  la  Soci6t6  d'AgrricuIturc,  Sciences.  Belles-Lettres  et 

Arts  d'Orleans.    Vols.  1-9;  Vol.  10. 1.;  Vol.  11,  IV.;  Vol.  12.  Ill, 

and  IV.:  Vol.  1.3.  III.:  Vol.  15.  I.-IV.;  Vol.  16, 1.-IV.;  Vol.  17, 

No.  4:  Vol.  18.  Nos.  1  and  2,  1876.    The  Society. 
Paris.    Comptes  Kendiis  des  Stances  et  Memoires  dc  la  Soci^t^  de  Biologic. 

4me  S6rie,  Tomes  II.- V. ;  5me  S6rie,  Tome  1-3,  1867-73.    The  So- 
ciety. 
Comptes  Rendus  hebdomadaires  des  Stances  de  T  Academic  des  Sciences. 

Tomes  57-78.    Juillet,  1865,  Juin,  1874.    Tables  G^n6rales,  1851-65. 

The  Society. 
Supplement  to  the  same.  The  Society. 
Nouvelles  Archives  du  Museum.    Tome  lOme,  Nos.  1-4.     Paris,  1874. 

The  Society. 
Bulletin  de  la  Societc  Zoologique  de  France.    Ire  Partie,  Ire  Ann^e. 

The  Society. 
Bulletin  de  la  Society  Botanique  dc  France.    Tome  21me,  1874,  pp. 

1-117;  22nie,  1875,  Nos.  1,  2,  and  3.     lievue  Bibl.,  B.-E.     Tome 

23me,  1.    The  Society. 
Bulletin  de  la  Societe  Geologique  de  France.    2me  Seric,  Tome  8me, 

ly.=)0.  to  3me  S^rie,  Tome  4me.  No.  2,  1876. 
Lists  of  the  members  of  the  same.    The  Society. 
Annales  des  Sciences  Naturelles.    6me  S6rie.    Zoologie,  Tome  II.,  No. 

1-6;  Tome  III.,  Nos.  1-4;  Tome  IV.,  No.  3.     Botanique,  Tome  I., 

Nos.  4-6  ;  Tome  IL.  Nos.  1-6.     I.  V.  Williamson  Fund. 
Annales  des  Sciences  Geologiques.    Tome  6mc,  Cahier,  2 me ;   Tome 

7 me,  ler  Cahier.    The  Editors. 
Annales  des  Mines.    7me  S4rie,  Tome  IX.,  Ire.    Minister  of  Public 

Works,  France. 
Archives  de  Zoologie  Experimentale.    Tome  4me,  Nos.  3  and  4 ;  Tome 

5me,  No.  1.  1876.     I.  \  .  Williamson  Fund. 
Journal  de  Zoologie.  par  M.  Paul  Gervais.    Tome  I V.,  Nos.  5  and  6 ; 

Tome  v.,  Nos.  1-4.     I.  V.  Williamson  Fund. 
Balletin  Mensnel  de  la  Soci6t6  d'Acclimatation.    3e  S6rie,  Tome  IL, 

Nos.  5-12 ;  Tome  III.,  Nos.  1-9. 
Journal  de  Conchy liologie.    3c  S6rie,  Tome  XV.,  Nos.  3  and  4 ;  Tome 

XVI.,  Noe.  1  and  2. 
Bevoe  Scientifiqae.    5me  Ann6e,  2e  S6rie,  Nos.  20-51 ;  6me  Ann6e, 

Nos.  1-20.    The  Editors. 
TonlooBe.    Balletin  de  la  Soci6t6  d'Histoire  Naturelles.    9me  Annee,  1874- 

75.    The  Society. 
S8 
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M6moircs  dc  TAcad^mie  des  Sciences,  etc.  Tome  YII.,  7me  S6rie, 
1B75.    The  Society. 

ITALY. 

Bologna.    Rendiconto  dellc  Sessioni  dell'  Academia  delle  Scienze  dell'  b- 

tituto  di  Bologna,  1850-51  to  1872-74.     Novi  Gommentarii.     Vote. 

1-10.  1834-1849.    Memorie.    Vols.  I.-XIL,  1850-1861 ;  Serie  III., 

Tomo  II.,  Fasc.  3-4 ;  Tomo  V.,  Fasc.  IV.    The  Society. 
Cagnola.    Atti  della  Fondazione  Scientifica  Gaguola.    Vol.  VI ,  Parte  L 

1872.    The  Society. 
Catania.    Atti  dell'  Academia  Qioenia  di  Scienze  Natarali  di  Catania. 

Serie  3,  Tomes  VI.  and  IX.    The  Society. 
Lucca.    Atti  della  Reale  Academia  Lncchese  di  Scienze  Lettere  ed  Arti. 

Tomes  I.,  II.,  IV.,  XII.,  XIV.,  XVI.,  and  two  sapplementary  voU 

umes,  1845  and  1861.    The  Society. 
Milan.    K.  Istitnto  Lombardo  di  Scienze,  Lettere  ed  Arti.    Atti,  Vol.  1, 

Fasc.  11-20,  1858-60. 
Memorie,  Vols.  I.-V.,  Vol.  XIL,  Fasc.  6;  Vol.  XIIL,  Fasc.  1. 
Rcndiconti.    Serie  IL.  Vol.  VL,  Fasc.  6-20;  Vol.  VII.,  Fasc.  1-16; 

Series  III.,  Vol.  IV.,  Fasc.  7.    The  Society. 
Atti  della  Society  Italiana  di  Scienze  Naturali.    Vols.  XVI.*  Fasc.  3 

and  4, 1874.    The  Society. 
Naples.    Atti  del  Reale  Istitnto  d'Incoraggiamento  alle  Scienze  Natarali 

economiche  e  technologiche.    Seconda  Serie,  Tom.  II.  and  IV.    186.5 

and  '67.    Tome  VIII.,  Pt.  1, 1871.    'J'he  Society. 
Dei  Lavori  Accademici  del  R.  Istitnto  d'Incoraggiamento  alle  Scienze 

Naturali,  etc.,  de  nell'  Anno  1875.    The  Society. 
Society  Reale  di  Napoli.    Atti  deir  Accademia  delle  Scienze  Fisicbe  e 

Mttthematiche.     Vol.  V.,  1873.     Rendiconto,  Vols.  9,  10, 11,  1870- 

72.    The  Society. 
Pisa.     Atti  della  Society  Toscano  di  Scicnzes  Naturali.    Vol.  1,  Fasc  1  and 

2,  1875.    The  Society. 
Torino.     Bolletino  Meteorologico  ed  Astronomico  del  Regio  Osservatorio 

della  Regia  Universita.    Anno  VIII.,  1875.    The  Society. 
Atti  della  R.  Accademia  delle  Scienze.    Vol.  X.,  Disp.  la-8a,  1874- 

75.    The  Society. 
Trieste.    BoUettino  della  Societa  Adriatica  di  Scienze  Naturali.  Nos.  1  and 

6.    Annate  II..  1876.    The  Society. 
Venezia.    Atli  del  Reale  Institute  Veneto  di  Scienze,  Lettere  ed  Arti. 

Serie  5.  'I'ome  I.,  Disp.  1-6 ;  Tome  II.,  Disp.  6-10 ;  Tomo  IIL    The 

Society. 

SPAIN. 

Madrid.    Anuario  del  Observatorio  de  Madrid,  Ano  XI.,  XII.,  XIII.,  XIV. 

Observaciones  Meteorologicas  efectuadus  en  el  Observatorio  de  Madrid, 
1870-73. 

Resumen  dc  las  Observaciones  Meteorologicas  efectuadas  en  la  Penin- 
sula, 1870-73.     The  Observatory. 

GREAT  BRITAIN. 

Belfast.    Proceedings  of  the  Belfast  Natural  History  and  Philosophical 
Society,  fur  the  session  1874-75.    The  Society. 
Annual  Report  and  Proceedings  of  the  Belfast  Naturalist's  Field  Club. 
1874-76.    The  Society. 
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Doblin.    Transactions  of  the  Roval  Irish  Academy.    Vol.  24.    Antiquities 

Part  9 :  Science  Vol.  24,  Wrt  14  to  Vol.  25.  Part  20.     1870-7.5. 
Proceedings  of  the  same.    Vol.  I..  Ser.  II.,  Nos.  1,  ^10,  Vol.  II.,  Ser. 

II.,  Nos.  1,  2,  and  3,  1869-75.     The  Society. 
Joornal  of  the  Royal  Dublin  Society.    No.  44,  Vol.  VIL.  1875.    The 

Society. 
Journal  of  the  Royal  Geological  Society  of  Ireland.    Vol.  IV.,  Part 

2, 1875.    The  Society. 
Proceedinirs  of  the  Dublin  University  Biological  Association.    Vol.  I. 

1875.    The  Society. 
Edinbargh.    Proceedings  of  the  Royal  Society  of  Edinbugh.    Session  1874- 

75. 
,     Transactions  of  the  same.    Vol.  27,  Pt.  3.    The  Society. 

Transactions  and  Proceedings  of  the  Botanical  Society.    Vol.  XII., 

Part  2,  1875.    The  Society. 
Glasgow.    Proceedings  of  the  Philosophical  Society  of  Glasgow,  1875-76. 

Vol.  X.,  No.  1.    The  Society. 
Leeds.    Leeds  Philosophical  and  Literary  Society.     Annual   Reports  for 

1850-51,  1866-67,  and  1874-75.     The  Society. 
Ljrerpool.    Proceedings  of  the  Literary  and  Philosophical  Society  of  Liver- 
pool. No.  29,  1875.    The  Society. 
Second  Supplement  to  the  Catalogue  of  the  Liverpool  Free  Public 

Library.     Reference  Department,  1876.    The  Library. 
London.    Proceedings  of  the  Zoological  Society,  1832-36,  1840,  1843,  and 

1844.    John  S.  Phillips. 
Same.     1864.  Pt.  3 ;  18  il,  Pts.  2  and  3;  1875,  Pt.  2  to  1876,  Part  3. 
Transactions  of  the  same.     Vol.  9,  Pts.  1,  5-9.    The  Society. 
Proceedings  of  the  Royal  Geographical  Society.    Vol.  20,  Nos.  1-6. 

The  Society. 
Joornal  of  the  Chemical  Society.   Aug.  1875.  to  Jan.  1876.  The  Society. 
List  of  Officers  and  Fellows  of  the  same.    The  Society. 
The  Quarterly  Journal  of  the  Geological  Society.     Vol.  27,  Part  2.  and 

Vol.  29.  Part  4  to  Vol.  32,  Part  3.     The  Society. 
The  Journal  of  the  Linnean  Society.    Vol.  XV.,  Nos.  81-84,  Botany; 

Vol.  XII..  Nos.  60-63,  Zoology. 
Additions  to  Library,  1874-75. 
•     Proceedings,  1874-75. 

Transactions,  Second  Series,  Botany,  Vol.  I.,  Parts  2  and  3 ;  Zoology, 

Vol.  I.,  Parts  2  and  3. 
General  Index  to  Transactions.    Vols.  26  to  30.    The  Society. 
The  Journal  of  the  Royal  Asiatic  Society  of  Great  Britain  and  Ireland. 

Vol.  VIII.,  Part  I.  and  II.     The  Society. 
Paheontographical  Society.   Vol.  29.     Issued  for  1875.   Wilson  Fund. 
The  Journal  of  the  Society  of  Arts.    Vol.  23,  1875.    The  Society. 
Proceedings  of  the  Royal  Institution  of  Great  Britain.     Vols.  VIL, 

Parts  V.  and  VL     1875.    The  Society. 
The  Journal  of  the  Anthropological  Institute  of  Great  Britain  and 

Ireland.     Nos.  1-1.5.     London,  1875-76.     Dr.  Jos.  Leidy. 
Ornithological  Miscellany.    Edited  by  Geo.  Dawson  Rowley.     Part  1, 

No.  2,  and  Part  2,  No.  2.     Parts  3  and  4.     L  V.  Williamson  Fund. 
London,  Edinburgh,  and  Dublin  Philosophical  Magazine.    4th  series. 

Vol  50,  Nos.  333  and  334.     5th  series,  Vol.  1,  Nos.  2-11.     1.  V. 

Williamson  Fund. 
The  Journal  of  Anatomy  and  Physiology.    Vol.  X.,  Parts  2,  3,  and  4; 

VoL  XL,  Part  I. 
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The  Jonmal  or  Botany,  British  and  Foreign.    Nos.  155>166.    I.Y. 

Williamson  Fund. 
Curtis's  Botanical  Magazine.    3d  Series.    Nos.  373-382.    I.  V.  WO. 

liamson  Fund. 
The  Geological  Magazine.    Nos.  137-148.    I.  V.  Williamson  Fund. 
The  Annals  and  Magazine  of  Natural  History.    Nos.  96-107.    I.  V. 

Williamson  Fund. 
The  Gardener's  Chronicle.    Noa.  98-102-105-150.    The  Editor. 
Nature.     Nos.  307,  316-318,  321-346,  348-367.    The  Editor. 
Hardwicke's  Science  Gossip,  1875.    Nos.  131-142.     I.  V.  Williamion 

Fund. 
The  Popular  Science  Review.    Nos.  58-61.    I.  V.  Williamson  Fund. 
The  Ibis.     3d  Series,  Vol.  5,  Nos.  20,  21,  and  22.  July. 
Notes  and  Queries.    5th  Series.  Parts  22-34.    The  Editor. 
Quarterly  Journal  of  Microscopical  Science.    New  Series,  Nos.  61-64, 

1876.     I.  V.  Williamson  Fund. 
The  Monthly  Microscopical  Journal.    Nos.  84-95.    I.  Y.  Williamioii 

Fund. 
Zoological  Record.    Vol.  XI.,  1874.    Wilson  Fund. 
The  Geological  Record  for  1874.    I.  V.  Williamson  Fund. 
TrUbner*s  American  and  Oriental  Literary  Record.    Nos.  113-118. 

The  Publishers. 
Manchester.    Twenty-fourth  Annual  Report  of  the  Manchester  Free  Libni- 

ries,  1875-76.    The  Trustees. 
Newcastle-upon-Tyne.    Natural  History  Transactions  of  Northumberland. 

and  Durham.    Vol.  5,  Part  II..  1875.    The  Society. 
Watford.    Natural  History  Society,  1876,  List  of  Members,  etc. 
Transactions  of  same.     Vol.  L,  Part  2,  1875.    The  Society. 

UNITED  STATES. 

Albany.     Transactions  of  the  Albany  Institute.     Vols.  VII.  and  VIIX. 
1876. 
Proceedings  of  the  same.     Vol.  I.  and  Vol.  II.,  Part  1.     The  Society 
University  Convocation,  1873-1874.     Trustees  of  the  University. 
57th  Report  of  the  X.  Y.  State  Library,  1875. 

26th  Report  of  the  N.  Y.  State  Museum  of  Natural  History,  IS^X 
The  Trustees  of  the  University. 
Baltimore.    Procceedings  of  the  Maryland  Academy  of  Sciences.    May 
1876.     Newspaper  slip.     Edw.  Stabler.  Jr. 
First  Annual  Report  of  the  Provost  of  the  Peabody  Inst,  of  Baltim 

1857.     The  Institute. 
Ninth  Annual  Report  of  same,  1876. 
Buffalo.     Bulletin  of  the  Buffalo  Society  of  Natural  Sciences.    Vol. 

Nos.  2  and  3, 1876.     The  Society. 
Boston.     Memoirs  of  the  Boston  Society  of  Natural  History. 

Proceedings  of  the  same.    Vol.  18,  ParU  I.-IIL,  pp.  129-336.     Tl 

Society. 
The  American  Naturalist.     Vol.  X.,  Nos.  2-11. 
Proceedings  of  the  American  Pharmaceutical  Association,  1875.     Tfa 
Society. 
Cambridge.     Bulletin  of  the  Museum  of  Comparative  Zoology.    Vol.   I 
Nos.  3,  4,  7,  and  8;  Vol.  III.,  Nos.  11-16,  1876. 
Memoirs  of  the  same.    Vol.  IV..  Nos.  9-10.  1876. 
Illustrated  Catalogue  of  the  same.     No.  VIII.    The  Director. 
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Ninth  Annual  Report  of  the  Trustees  of  the  Peabody  Museum  of 

American  ArchieologT  and  Ethnology,  1876.    The  Trustees. 
Quarterly  Journal  of  the  Nuttall  Ornithological  Club.    Vol.  1,  Nos. 

1-4.    The  Society. 
Psyche.    Vol.  1,  No.  22.    The  Editor, 
^liicaf^    Engineering  News.     Vol.  III.,  No.  3. 

Proceedings  of  the  Annual  Meeting  of  the  Chicago  Academy  of  Sciences, 
1875.    The  Society. 
^ioeinnatL    Proceedings  of  the  Cincinnati  Society  of  Natural  History. 
No.  1,  Jan.  1876.    The  Society. 
Same.    Charles  Dury. 
DftTeDport.     Proceedings  of  the  Davenport  Academy  of  Natural  Sciences. 
Vol.  I.,  1867-1876.    D.  S.  Sheldon. 
Same.    The  Society. 
HinoTer.    BoUnical  Bulletin.    Vol.  I.,  Nos.  3-12 ;  Vol.  IL,  No.  1.    The 

Editor, 
ffirtford.    Fancier's  Journal.    Vol.  3,  Nos.  3-24.    The  Editor. 
Liosiog.    First  published  Transactions  of  the  Lansing  Scientific  Associa- 
tion, Nov.  1875.    The  Society, 
(ilwaokee.    Jahresbericht   des  uaturhistorischen  Vereins  von  Wisconsin 

Air  das  Jahr  1876.    The  Society. 
ew  Haven.    The  American   Journal  of  Science  and   Arts,  Dec.  1875. 
Vol.  X.,  No.  60 ;  Vol.  XI..  Nos.  61-71.    The  Editor. 
Transactions  of  the  Connecticut  Academy  of  Arts  and  Sciences.    Vol. 
111.,  Part  I.,  1876.    The  Society. 
swTork.    Proceedings  of  the  American  Geographical  and  Statistical 
Society.    Vol.  I..  No.  2,  to  Vol.  II.,  No.  4. 
Jonmal  of  the  same.    Vol.  II.,  Part  2,  and  Vols.  III.- VI.,  No.  4. 
Bolletin  of  the  same  from  1856  to  1874.    No.  1,  1875-6. 
Annual  Record  of  Science  and  Industry,  1871-1874.    I.  V.  William- 
son Fund. 
The  Popular  Science  Monthly.    Nos.  46-56.    The  Editor. 
The  American  Chemist    Vol.  6,  Nos.  4-12 ;  Vol.  VII.,  Nos.  1  and  2. 

The  Editor. 
Bulletin  of  the  Torrey  Botanical  Club.  Vol.  VI.,  Nos.  3-22. 
Supplement  to  Botanical  Dictionary,  1876.    The  Society. 
New  York  Medical  Journal.    Vol.  22,  No.  6 ;  Vol.  23,  Nos.  1-6 ;  Vol. 
24,  Noe.  1-5.    The  Editor, 
hiladelphia  Proceedings  of  the  Academy  of  Natural  Sciences.  Part  III. 
1875.    Part.  I.  and  II.,  1876.     Publication  Committee. 
Journal  of  the  same.    Vols.  1-6.    8vo.    Bequeathed  by  John  S.  Phil- 
lips. 
Transactions  of  the  American  Entomological  Society.    Vol.  3,  No.  2 ; 

Vol.  4,  Nos.  3  and  4 ;  Vol.  5,  pp.  1-176.     The  Society. 
Proceedings  of  the  American  Philosophical  Society.    Vol.  14,  No.  95 ; 

Vol.  16,  No.  97,  1876.    The  Society. 
Memoirs  of  the  Historical  Society  of  Pennsylvania.    Vol.  XII.    The 

Society. 
The  American  Journal  of  Medical  Sciences.    Nos.  141-144.    The  Edi- 
tor. 
American  Journal  of  Pharmacy.    Vol.  47,  No.  12  to  Vol.  48,  No.  11. 

The  Editor. 
The  Medical  News  and  Library.    Vol.  33,  No.  396 :  Vol.  34,  Nos.  397 
to  407.    The  Editor. 
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The  Dental  Cosmos.    Vol.  YI..\os.  10  and  12;    Vol.  VII..  No.  8; 

Vol.  X.,  No.  3;   Vol.  XVII.,  No.  12,  to  Vol.  XVIII.,  No.  11.    The 

Editor. 
The  Penn  Monthly.    Vol.  VI.,  No.  72,  to  Vol.  VII.,  No.  83.    The  Edi- 
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January  2,  1877. 
Mr.  Vaux,  Vice-President,  in  the  chair. 
Thirty  members  present. 

The  deaths  of  Dr.  Jos.  Carson  and  of  Mr.  F.  B.  Meek  were 
announced. 

The  Academy  iinanimoiiAly  voted  a  presentation  of  thanks  to 
Wra.  P.  Jenks,  Esq.,  for  a  portrait  of  Dr.  W.  S.  W.  Ruschenberger, 
painted  in  oil  by  Mr.  Wm.  K.  Hewitt. 


January  9. 
Mr.  Vaux,  Vice-President,  in  the  chair. 

Thirty-nine  members  present. 

The  resignation  of  C.  H.  Howell  as  a  member  was  accepted. 
The  following  papers  were  presented  for  publication : — 
"  Unionidffi  of  Ohio  and  Alabama."     By  James  Lewis,  M.D. 
'*  On  Certain  Generic  Names  proposed  by  Zittel,  StoHczka,  and 
Zekeli.^'     By  T.  A.  Conrad. 

On  Atitrophyllite^  Arfvedsonitej  and  Zircon. — Dr.  Geo.  Aug. 
Kgenio  spoke  of  the  co-occurrence  of  astrophyllile^  ar/vedsonite 
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and  zircon  in  El  Paso  Co.,  Colorado.  The  minerals  are  imbedded 
in  quartz,  which  is  massive  and  of  a  gray  color,  occasionally 
stained  with  iron  ochre,  especially  in  specimens  taken  from  the 
surface.  Astrophyllite  was  only  known  to  occur  in  the  syenite 
of  Brevig  in  Norway,  being  associated  there  likewise  with  arfved- 
sonite  and  zircon.  This  association  of  the  three  species  on  points 
of  the  globe  nearly  opposite  to  each  other  is  very  interesting. 
The  matrix,  however,  is  flesh-colored  orthoclase  at  Brevig  and 
gra}'  quartz  in  Colorado. 

1.  AattrophyUite In  elongated  prismatic  forms,  with  a  nearly 

rectangular  cross-section,  no  terminal  faces  developed.  Measure- 
ments made  on  a  crystal  of  a  more  complicated  form  lead  to  a 
monoAymmetric  interpretation,  while  Scheerer  determined  the 
astrophyllite  from  Brevig  to  be  orthorhombic.  Cleavage  i)erfect, 
parallel  to  the  basal  plane,  producing  micaceous  habitus.  Hard- 
ness =  3.     Specific  gravity  at  15°  C.  =  3.375. 

B.  B.  fuses  easily  to  a  black  globule.     With  microcosmic  salt 
gives  reactions  of  silica,  iron,  manganese,  titanium.    Decomposed 
by  hydrochloric  and  sulphuric  acids. 
Composition — 

SiO,    =34.68 

TiO,    =13.58 

ZrO.,    =    2.20 

Fe/)3=    6.56 

AI,0,  =    0.70 

FeO    =26.10 


MnO 

z=. 

3.48 

K/) 

= 

5.01 

Nh.O 

"^~ 

2.51 

MirO 

'^~ 

O.:i0 

CuO 

t= 

0  42 

TaO, 

Z^IZZ 

o.so 

11,0 

• 

1 

3.54 

!)».91 

This 

leads  to  the 

atomislic  s\MTibol — 

IV 

IV 

1 

^i.3 

Ti, 

1   ir 

TI         VI 

IT 

\  0,^ 

Fo,    Fe 

Mil   i 

K^    Xflj 

.lis 

) 

Xotr. — Cnro  was  taken  to  eliminate  mechanically  admixed  zircon.  The 
separation  oralnininiuin.  titaninm.  zirconium,  was  effected  by  a  new  colori- 
metrie  nn'tliod  (Proceedings  American  Phil.  See.  Jan.  19,  1876),  devised 
hy  the  speaker. 

2.  Arfvt'fhonitc. — Elonirntod   prism.*?  of  the  form  ocP.    aP». 

Anule  of  prism  l'J4^  :?0',  ofcleavMge  pioces  124°  5'.    Color  raven 

black,  liislro  snhnietnllic,  streak  lavender  blue,  11  =  6.     Specific 

ravity  at  12'-  (\ -z :  :].43;?. 

li.  H.   f[jses  easily.       Keaotion  with   the  fluxes  of  silica,  iron, 

\nganese,  and  titanium   with  dilliculty.      Not  decomposed  by 
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acids  at  ordinary  pressure,  and  very  slowly  in  sealed  tube, 
position — 


Com- 


Atomistic  symbol-* 


SiO, 

=  49.83 

TiO, 

=    1.43 

ZrO, 

=    0.75 

AIM 

=  trace 

Fe,0, 

=  15.88 

FeO 

=  17.95 

MnO 

=    1.75 

Na,0) 
LiO    f 

=    8.33 

K,0 

=    1.44 

MgO 

=    0.41 

Ignition 

L=    0.20 

97.97 

IV 

Si, 

II 

VI 

Fe, 

Fe  Na, 

II 

^  o 


Si 


3.  Zircon  occurs  in  tetragonal  forms  of  the  combination  P.  ooP. 
0  P.  Basal  plane  noticed  on  all  crystals.  Color,  iron-gray  ;  after 
treating  with  hydrochloric  acid,  of  a  yellowish  flesh-color. 

Specific  gravity  at  12°  C.  =  4.538. 

Composition-* 

SiO,  s=  29.70 
ZrO,  =  60.98 
FejO,  =  9.20 
MgO  =    0.30 

100.18 
« 
The  material  for  analysis  was  boiled  as  powder  with  hydro- 
chloric acid,  until  no  iron  was  dissolved.    This  zircon  is,  therefore, 
characterized  by  an  exceptionally  high  percentage  of  iron. 
The  material  for  examination  was  furnished  by  Dr.  Foote. 


January  16. 
The  President,  Dr.  Rusghenberger,  in  the  chair. 
Forty-one  members  present. 

Fertilization  of  Browallia  elata. — The  following  communica- 
tion from  Dr.  Asa  Ghay*  was  read  at  his  request  by  Mr.  Thos. 
Meehan : — 

In  a  paper  communicated  to  the  Academy  of  Natural  Sciences, 
and  printed  in  the  "  Proceedings"  under  date  of  Feb.  8,  1876,  Mr. 
Meehan,  upon  exhibiting  specimens  of  Browallia  elata  which  had 
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flowered  in  a  green  bouse,  and  set  seed  in  winter,  added  the  fol- 
lowing among  other  remarks: — 

^^  Not  only  was  it  a  fact  that  this  plant,  witii  such  an  attractive 
blue  color,  perfected  every  seed-vessel  without  insect  aid,  but  the 
structure  of  the  Jlower  was  such  that  should  any  insect  endeaoor 
to  collect  the  pollen  it  would  only  aid^  if  that  were  necessary^  in 
self 'fertilization.  The  stigma  was  nearly  the  length  of  the  corolla- 
tube;  and  the  anthers,  a  trifle  longer,  were  arranged  closely  around 
it.  Two  of  these  were  inverted  Just  over  the  stigma,  their  backs 
being  densely  bearded,  and  appearing  to  the  naked  eye  like  peta- 
loid  processes,  effectually  closing  the  mouth  of  the  throat.  No 
insect  could  thrust  its  proboscis  into  the  tube  except  through  this 
dense  bearded  mass,  and  if  it  had  foreign  pollen^  would  be  thor- 
oughly cleaned  by  the  beard;  but  the  very  act  of  penetration  would 
thrust  these  anthers  forward  on  to  the  pistil^  and  thus  aid  in 
rupturing  the  pollen-sacs^  and  of  course  the  self-fertilization  of 
the  flower J^ 

I  have  italicized  the  passages  which  attracted  my  attention  when 
I  flrst  read  this  paper  in  August,  and  which  led  me  to  make 
some  observations  for  myself.  In  consequence,  when  I  afterward 
read  a  reproduction  of  this  statement  in  Nature^  I  was  constrained 
to  address  a  note  to  that  paper,  in  which  I  expressed  the  opinion 
that,  as  to  this  matter,  Mr.  Meehan's  observation  was  incomplete 
and  his  inference  hasty,  or  some  word  to  that  effect.  I  have  not 
the  printed  note  before  me.  In  it  I  stated,  simply  and  substan- 
tially, that  tlie  throat  of  the  corolla  was  found  by  me  to  be  i)er- 
vioiis  by  an  orifice  or  chink  directly  in  front  of  each  of  tliese 
bearded  anthers;  that  a  hog\s  bristle  thrust  down  these  passages, 
after  being  slightly  moistened,  had  the  inserted  portion  well  sup- 
plied with  adherent  pollen  when  withdrawn,  and  that  this  could 
be  reinserted  into  another  corolla  (removed  from  the  plant)  with- 
out i)eing  cleaned  off  b}'  the  beard.  I  also  explained  that  the 
structure  and  collocation  of  the  stigma  and  upper  anthers  were 
such  that,  in  my  opinion,  the  action  of  an  insect  would  not  tend 
to  thrust  any  pollen  of  the  former  upon  the  actual  stigma.  I 
added  that  the  flowers  in  question  were  freely  visited  by  Hymen- 
optera  and  Lcpidoptera  of  various  sorts. 

In  Nature  for  Dec.  14,  I  find  a  rejoinder  from  Mr.  Meehan,  which 
makes  (so  far  as  I  am  concerned)  the  following  points : — 

1.  Prof.  Gray  should  have  noticed  that  the  original  observation 
was  made  upon  a  green-house  plant  in  winter,  and  should  have 
understood  the  phrase, ''i^?'o?ra//m  is  not  visited  by  insects,  3'et 
seeds  abundantly,"  to  refer  only  to  this  condition. 

2.  "  That  ev<Mi  though  an  insect  were  as  careful  in  finding  the 
chink  as  Dr.  Gra}'  was  in  his  manipulations  with  the  hog's  bristle, 
the  obstruction  of  the  mouth  in  the  way  it  is  cannot  surely  be 
claimed  as  an  arrangement  in  favor  of  cross-fertilization." 

'^"e  need  not  trouble  Nature  any  further  with  this  little  discus- 
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•ion,  and  any  amends  that  may  be  due  to  Mr.  Meehan  ma}'  be 
made  here ;  wherefore  let  me  say  that  I  never  presumed  to  ques- 
tion Mr.  Meehan's/ae/,  viz.,  that  his  plant  of  Browallia  seeded  in 
winter  without  insect  aid,  but  only  his  inference^  viz.,  that  Bro- 
wallia  flowers,  on  account  of  their  structure,  could  not  or  would 
not  in  the  natural  coarse  of  things  be  cross-fertilized  by  insects. 
This  being  understood,  it  will  be  apparent: — 

1.  That  I  had  no  occasion  to  refer  to  the  season  in  which  Mr. 
Meehan's  observation  was  made  and  his  paper  read.  That  is  rele- 
vant to  the  matter  I  had  in  hand  only  as  confirming  my  remark 
that  the  observation  was  incomplete  and  inference  hasty,  as  the 
ensuing  summer  showed. 

2.  The  "obstruction"  referred  to  "surely"  was  not  *' claimed 
as  an  arrangement  in  favor  of  cross-fertilization."  The  point 
made  was  that  no  obstruction  to  cross-fertilization  exists. 

Mr.  Thomas  Meehan  said  he  was  quite  willing  to  grant  the  cor- 
rectness of  Dr.  Gray's  point  that  it  was  not  absolutely  impossible 
that  Browallia  should  be  once  in  a  while  fertilized  by  an  insect 
in  the  way  suggested.  The  great  object  he  had  had  in  view  in  all 
his  papers  and  remarks  on  this  subject,  was  anything  but  to  argue 
against  the  possibilities  of  these  occasional  acts.  At  the  outset 
of  his  course  on  this  question,  he  found  Mr.  Darwin  saying  that 
clover  would  not  fertilize  without  the  aid  of  the  humble  bee ;  and 
we  know  the  row  of  consequences  built  on  this  supposed  fact,  that 
if  cats  no  longer  existed,  clover  would  disappear  from  England. 
Dr.  Gray,  himself,  in  .pla^^ful  earnestness,  had  suggested  as  a  fur- 
ther disaster,  that  if  there  were  no  old  maids  to  care  for  the  cats, 
it  would  be  bad  for  the  clover.  He  had  found  the  whole  subject 
formulated  in  this  wise:  all  plants  with  inconspicuous,  odorless 
flowers,  are  fertilized  by  the  wind;  all  flowers  with  color,  fra- 
grance, or  sweet  secretions,  are  fertilized  by  insects.  Sir  John 
Lubbock  expressly  declares  that  ^^  to  the  unconscious  agency  of 
insects,  plants  owe  their  color  and  fragrance."  Professor  Gray, 
himself,  before  the  Mount  Ilolyoke  Seminar}',  the  year  l>efbre 
last,  is  reported  in  the  Scientific  Farmer  to  have  said,  "  Nature 
abhors  in-and-in  breeding ;  and,  like  a  wise  teacher,  shuns  the  prac- 
tice." It  is  also  on  record  in  the  Proceedings,  that  when  he  had 
shown  that  many  composites,  Staphylea  and  others,  did  fertilize 
themselves.  Dr.  Gray  objected  to  the  whole  argument.  His  (Mr. 
M.'s)  point  had  been,  that  Nature  did  not  shun  the  practice  of 
self-fertilization  in  flowers;  and  not  by  any  means  that  cross- 
fertilization  1)3'  insect  agency  under  no  circumstances  occurred. 
Professor  Gray,  in  a  recent  paper,  had  modified  these  views.  He 
there  stated  his  position  to  be  now,  that  plants  abhor  perpetual 
in-and-in  breeding;  that  Nature  says  to  the  plant,  **  Get  cross- 
fertilized  if  3'ou  can,  but  anyhow  get  fertilized;"  and  admits  that 
cross-fertilization  is  the  great  exception  to  the  rule.     Of  course, 
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this  destroys  all  the  practiciftl'8eqiieiioe8,froiii  old  maids  to  ferlQe 
clover, for  at  that  time  it  was  thonght  clov«r  liad  no  choice  but  to 
wait  the  pleasure  of  the  bumble  liee.  There  was  bow  nolbiiig  left 
to  him  to  oliject  to,  ezdept  the  interpretation  of  these  etoeptional 
oases  of  cross-fertilization.  He  really  thought  that  ^ezeeptimial 
crossing,"  as  a  factor  in  the  development  *of  species,  Involved 
more  difficulties  than  the  ^^ general"  theory  did;  but  that  was  a 
question  for  the  future.  For  the  present,  he  was  willing  to  adinit 
that  if  there  was  anything  in  the  whole  context  of  his  BrawaUia 
communication  indicating  tliat  it  was  im])Osslhle  under  any  cir- 
cumstances that  an  insect  should  cross-fertiUze  it,  his  friend,  Dr. 
Gray,  had  the  best  of  that  argument. 

On  the  Hudson  Biver  and  Ulica  Slates  of  Pennsylvania^ — Prof. 
Persifob  Frazeb,  Jr.,  remarked  that  it  always  must  bo  one  of  the 
principal  objects  of  a  geological  survey  to  restrain  people  from 
investing  their  capital  where  there  is  a  practical  certitude  that 
they  will  have  no  return.  Probably  till  the  end  of  our  race  the 
investment  in  pyrites  for  gold  and  quartz  for  diamonds  will  con- 
tinue, in  spite  of  the  difftision  of  knowledge.  In  Pennsylvania 
the  most  fatal  delusion  is  found  in  the  black  slate  beds  of  No.  8, 
(or  the  Hudson  River  Slates  and  Utica  Slates,  called  also  Matlnal 
by  Rogers).  This  is  because  these  slates  occur  frequently  at  no 
great  geographical  distance  from  the  true  coal  measures,  because 
the'  slates  are  unusually  black  and  really  somewiiat  carbonaceous, 
and  because  their  slickensides  frequently  impart  to  certain  sur- 
faces a  lustre  not  unlike  that  of  some  Schuylkill  County  anthra- 
cite. Rogers  (vol.  i.  p.  239),  in  speaking  of  these  slates,  8a\'s : 
"  1  regard  the  thin  bed  of  brownish  carbonaceous  slate"  (the 
equivalent  of  the  Utica  Slate  of  New  York)  ....  "as  probably 
representinir  the"  (lower)  "margin  of  the  formation." 

Again  (Ibid.  p.  260),  in  speaking  of  the  Matinnl  Slates  of  the 
Kittatinny  Valley  near  Dublin  Gap,  be  says :  "  Some  bands  of  the 
slate,  particularly  those  lying  adjacent  to  the  limestone,  are  iiighly 
carbonnceons  and  of  a  dark  color,  somewhat  resembling  the  slates 
of  the  coal  measures.  This  analogy  in  their  appearance,  notwith- 
standing the  conclusiveness  of  all  geological  evidence  to  the  con- 
trary, induces  many  persons  not  familiar  with  the  geology  of  the 
country"  (sic.)  "to  suppose  that  the  formation  may  actually  con- 
tain cool.  For  the  last  fifty  3'ears"  (1858)  "excavations  have 
from  time  to  time  been  made  at  various  places  in  the  valley,  in 
the  confident  belief  that  coal  will  be  discovered,  and  though  in 
every  instance  unsuccessful,  they  are  still  occasionally  renewed." 
The  same  work  (p  472)  reaflHrms  the  same  view  with  regard  to 
the  place  in  the  series  of  this  black  belt. 

On  p.  480  Mr.  Rogers  snys :  "At  Copeland^s  Mill"  (Kishaco- 
qnillas  Valley)  "the  lower  beds  of  the  slate  are  so  black  as  to 
have  seduced  proprietors  into  an  unavailing  search  for  coal.  It 
is  the  matinal  black  slale,  and  of  course  cannot  indicate  coal." 


J 


4 


1877.]  NATURAL  80IEN0E8  OF  PHILADELPHIA..  15 

Nevertheless  these  attempts  continue  to  succeed  each  other  in 
spite  of  the  advice  of  exjyerts.  Indeed  the  projector  of  such  an 
enterprise  frequently  regards  as  impertinent  intrusion  the  well- 
meant  warning  which  might  save  him  from  pecuniary  loss. 

A  recent  instance  of  the  effect  of  these  delusions  is  to  be 
found  in  a  tunnel  driven  by  Mr.  Gosherd,  of  Franklin  County, 
into  the  bard  slates  which  form  a  terrace  along  the  side  of 
the  North  Mountain  close  by  Franklin  Furnace.  Mr.  Gosherd 
first  became  aware  of  the  existence  of  "a  (reasure^^  on  his  pro- 
perty through  a  dream,  in  which  he  seemed  to  be  standing  in 
a  certain  field  of  his  farm  and  at  a  point  which  he  was  after- 
wards able  to  fin<l  without  difficult^'.  On  awaking  he  told  his 
dream  to  the  meml>ers  of  his  family,  and  lost  no  time  in  repair- 
ing to  the  spot  indicated.  As  he  says,  "  at  the  first  stroke  of 
the  spade  black  dirt  was  turned  up,  and  at  a  short  distance  below 
the  surface,  coal  was  found  equal,  in  the  opinion  of  a  coal  opei*ator 
from  Harrisburg,  to  the  best  Lykens  Valley  coal."  It  occurred  to 
Mr.  Gosherd  that  as  the  point  of  this  discovery  was  on  the  sharply- 
sloping  flank  of  the  mountain,  it  would  be  advisable  to  drive  a 
tunnel  across  the  rocks  from  the  base  of  the  terrace.  He  has  thus 
executed  a  ver}'  creditably-cut  tunnel,  some  330  feet  long,  partly 
by  hired  labor,  but  principally  by  his  own,  at  a  cost  of  about 
$1500.  The  heading  of  this  tunnel  was  in  the  black  stratum 
which  was  wrought  by  the  first  preliminary  excavation.  The 
rocks  which  were  passed  through  were  hard,  not  very  fissile  bands 
of  one  or  more  inches  in  thickness,  except  the  last  stratum,  which 
was  a  band  of  pulverulent  argillaceous  matter  inclosing  a  hard 
mass  of  slate. 

Various  specimens  were  selected  and  submitted  to  approximate 
analvHis: — 

A  1.  A  hard  dark  slate,  much  intersected  b}*  quartz  veins,  both 
large  and  small,  from  the  heading  of  Goshcrd's  tunnel,  half  a  mile 
N.  E.  of  Franklin  Furnace. 

A  2.  The  same  brayed  in  the  iron  mortar  and  panned  to  sepa- 
rate the  finer  quartz  particles  and  concentrate  the  carbonaceous 
matter. 

B.  Hlack  argillaceous  slate  or  "horse"  in  the  middle  of  the  soft 
stratum  in  which  Mr.  Gosherd 's  tunnel  heads. 

D.  Sofl  pulverulent  stuff  called  "coal"  by  Mr.  Gosherd,  ten  feet 
from  heading  of  tunnel 

The  coarse  powder  was  first  heated  three  hours  to  120^  Cent, 
and  weigheil,  then  successively  reheated  to  the  same  temperature 
till  no  loss  of  weight  occurred.  The  covered  crucibles  were 
gradually  raised  to  full  redness  and  then  kept  for  three  minutes 
at  a  while  heat,  to  ascertain  the  amount  of  volatile  organic  matter. 
The  carlK)n  was  ascertained  by  diflTerence  after  the  calcination  of 
the  residue.     The  following  is  the  result: — 
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Iron  pyrites,   ......  •.4ft 

Iron  M  free  ozide  end  m  bedo  ooniUtoeiit  of  ufa,  .  4.81 

In  the  aboTe  resnlts  several  thloge  are  worthy  of  romarii.  First, 
the  amoont  of  carbon  which  theie  elatei  eontain  ie  inooneiderable. 
Even  when  concentrated  bjr  pnlveriiing  and  panning,  the  aaoant 
of  combustible  matter  doea  not  rmch  one4htrd  of  the  total  wel^t. 
It  may  be  added  that  much  of  this  fixed  carbon  is  In  the  fbrm  of 
gnq>hite. 

Another  point  is  the  comparatively  large  amonnt  of  Tolatile 
organic  substances,  which,  in  view  of  the  last  statement,  is  quite 
une!t|)ected,  for  in  tliose  caVbonaccous  strata  in  which  tlie  carbon 
ie  chiefly  graphite,  tlie  volatile  orgniiic  substances  are  generally 
reduced  nearly  to  zero. 

The  amount  of  hygroscopic  moisture  is  low  in  all  of  the  speci- 
mens, and  ill  the  case  of  A  1  is,  of  course,  without  signiflcalion, 
owing  to  the  mode  of  preparation  of  the  analysis. 

Anthracite  from  '^Tiiird-Hill  Mountain,"  West  Virginia. — Prof. 
Persifoh  Frazer,  Jr.,  stated  that  some  specimens  of  coal  from 
this  locality  had  been  subjected  by  him  to  proximate  analysis  two 
years  ago.  The  locality  was  eighteen  miles  east  of  Berkeley 
Springs  or  Bath,  West  Virginia.  At  that  time  the  exposures 
were  few,  shallow,  and  muuh  washed  in,  and  the  specimens  con- 
sequently unt  fair  representatives  of  the  coal.  Since  then,  last 
summer,  he  obtained  from  Mr.  Pendleton,  of  Bath,  specimens  of  a 
much  better  coal  collected  by  that  gentleman  from  the  same 
vicinity.  Tlierc  are  some  reasons  for  ascribing  to  this  coal  a 
horizon  below  tlie  carboniferous  series,  and  this  lends  to  its  con- 
stitution addilioiiul  interest.    The  following  is  au  analysis  of  it :— 
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p.  e. 

Hygroscopic  moisture 0.21 

Volatile  hydrocarbons 7.66 

Ash  (light  gray) 5.35 

Free  carbon  (by  difTerence) 86.78 

Sulphur  (probably  trace)       .                .        .not  determined 
Iron  (under  1  p.  c.) not  determined 

The  lustre  resembles  that  of  some  Schuylkill  County  anthracite. 


January  23. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Fifty-eight  members  present. 


January  30. 
The  President,  Dr.  Rusohenberoer,  in  the  chair. 
Thirty-one  members  present. 

The  resignation  of  F.  W.  J.  Wj'lie  as  a  member  was  read  and 
accepted. 

The  following  papers  were  presented  for  publication  : — 

"On  Certain  Excrementitious  Deposits  from  the  West."  By 
H.  W.  Henshaw. 

"  The  Yalsei  of  the  United  States."    By  M.  C.  Cooke. 

In  conformity  with  Art.  Ill,  Chap.  V,  of  the  B3'-Laws,  Jos. 
Willcox,  Wm.  S.  Yaux,  Rev.  E.  R.  Beadle,  Jos.  Leid}',  Chas.  F. 
Parker,  W.  S.  W,  Ruschenberger,  E.  Goldsmith,  Persifor  Frazer, 
Jr.,  Wm.  H.  Dougherty,  Theo.  D.  Rand,  Clarence  S.  Bement,  and 
Chas.  C.  Phillips  were  constituted  the  Mineralogical  Section  of 
the  Academy  of  Natural  Sciences  of  Philadelphia. 

On  Copper-bearing  Bocks  of  the  Mesozoic  Formation, — Prof. 
Persifor  Frazer,  Jr.,  remarked  that  the  existence  of  copper  in 
the  shales  and  sandstones  of  the  Mesozoic  era  has  long  been 
known,  and  many  of  the  copper  industries  derive  their  material 
from  such  sources.  The  whole  of  the  band  of  micaceous  and 
specular  iron  ores  which  lies  along  the  northwestern  border  of  the 
New  Red  Sandstone  is  satumted  with  copper  salts,  and  cuprife- 
rous strata  are  frequently  found  among  the  rocks  of  the  central 
portions  of  the  basin. 

One  of  the  latter  recently  discovered  lies  about  Ave  miles  east 
of  the  town  of  Gettysburg,  at  the  hamlet  of  Bonn augh ton  or 
^^  Bunnytown,"  as  it  is  pronounced. 


*  . 
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About  300  yards  sooth  of  Mr.  Liver's  hoa8e,-tii  a  Celd,  fa  an 
ezcayation  made  in  Sept.  1B76.  Wbile  mitUflig  off  Hie '  com, 
numbers  of  outcrop  specimens  of  malachite  were  obeenred  stiewed 
over  the  surface  of  the  ground.  The  rooks  here  areveiy  mndi 
broken.  The  most  homogeneous  of  them  consist  of  a  rsd  sand- 
stone, which  is  hard  and  compact,  regarded  in  laige  Uocdcs,  bot 
the  latter  are  intersected  by  inuumeraDledeavage  |Sancp. 

The  general  dip  is  about  N.W.  80^.  The  cupriferous  strata  Mre 
about  one  foot  thick,  while  the  clay  and  rocks  both  above  and 
below  this  are  much  impregnated  with  copper.  Some  of  the 
accompanying  rock  appears  to  be  ciEtlcareouSi  with  smdi  prisms 
of  perfectly  transparent  quartz. 

In  the  sandstone  are  pits  showing  the  section  of  cubes  of 
pyrite  more  or  less  hydrozidized. 

Tlie  strike  of  these  cupriferous  measures  seems  to  extend  at 
least  a  mile  on  either  side. 

The'  portion  which  might  be  called  a  bed  vein  of  copper  ore 
was,  as  is  said,  about  1  foot  thick.  That  is  to  say,. that  the 
decayed  argillaceous  material  composing  this  foot  was  sufficiently 
green  to  render  it  worthy  of  being  called  an  ore. 

This  seam  was  selected  and  averaged,  and  submitted  to  three 
determinations  of  the  contained  copper. 

The  following  is  the  record : — 

p.e. 

Insoluble  snicious  reddne 7Q.78' 

Sesquioxide  of  iron  present  (over  6  p.  c.)      .    not  determined 
Copper  by  electrolysis 2.05 

While  on  this  subject,  it  may  not  be  inappropriate  to  say  one 
word  as  to  the  readiest  methods  of  determininir  copper. 

Of  the  various  methods  of  indirect  determination,  but  one  was 
selected  (viz.,  that  of  Rose)  for  comparison  with  the  results 
obtained  by  precipitation  of  metallic  copper  on  a  tared  platinum 
dish. 

The  results  follow  : — 

p.  0.     niton. 

C  by  Rose's  method' 2. 

Cu  ^  by  Pfafs  method* 2.40^2.58 


.55) 
.40  V  2.1 
.65) 


■x  M^    L  ini  »  iin-uum-  .  .  .  .  ,      a 

(  by  Luckow's  method' 2 

The  difficulties  experienced  in  the  practical  use  of  the  second 
of  these  methods,  when  a  large  number  of  analyses  are  to  be 
undertaken  in  a  limited  time,  are  very  great.  The  solution  of 
the  zinc  in  a  liquor  strongly  saturated  with  salts  is  slow  and 
irregular;    towards   the  close  of  the  operation,  small  pieces  of 

'  Precipitating:  in  acid  solution  by  sulphydric  acid,  and  igniting  with 
excess  of  sulplnir. 

*  Pn'cipitjitiin^  in  acid  solution  by  zinc.  There  was  a  slight  loss  of 
cy^f^r^^  tn  this  analysis. 

tatiug  by  the  battery  in  acid  solution. 
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undissolved  zinc  are  likely  to  be  commingled  with  the  granular 
copper,  mid  not  to  be  separable  therefrom;  if  the  solution  be 
kept  in  contact  with  the  deposited  copper  until  tlie  analyst  is 
assured  that  the  zinc  is  all  dissolved,  part  of  the  copper  is  sure  to 
go  into  solution. 

For  these  reasons,  one  of  the  worst  processes  for  rapid  copper 
determination  is  the  production  of  metallic  copper  by  means  of 
reduction  b}*  zinc.  A  modification,  or  rather  a  suite,  to  this 
process  is  that  by  Steinbeck,  which,  with  another,  took  the  prize 
offered  by  the  Mansfield  Copper  Works. 

It  consists  in  dissolving  the  copper  precipitated  b}'  zinc  in 
nitric  acid,  and  titring  with  c^'anide  of  potassium. 

For  practical  purposes,  and  whenever  a  batter}'  is  to  be  had, 
the  electrolytic  method  seems  more  rapid  and  exact. 

To  recapitulate : — 

1f>t.  2d. 

Insoluble  residue 70.73  78.11 

Iron  spsqiiioxide over  5  p.  c. 

^letallic  copper  (Rose's),  2.55;  (Pfafs),  2.40 ;  (Luckow's),  2.65. 

Contamination  of  Drinking  Water, — In  connection  with  the 
contamination  of  potable  water  and  the  manner  in  whii-h  such 
contamination  may  manifest  itself.  Prof  Persifor  Frazer,  Jr., 
presented  the  following  partial  examination  of  the  well-water 
nsed  at  the  parsonage  of  St.  James  the  Less.  The  priest  of  this 
church.  Rev.  Robert  Ritchie,  having  noticed  that  the  water  from 
the  well  was  at  times  fetid  and  nauseating,  brought  about  three 
gallons  for  insi>ection.  The  water  was  collected,  according  to 
advice,  in  a  deu)ijohn  previously  well  washed  out  with  the  same 
water.  It  was  collected  early  in  the  morning  of  a  day  in  April, 
1874.     It  was  fairly  clear.     Upon  examination  it  j'ielded  : — 

Gmmmes  per  Grains  per 

litre.  gallon. 

Mechanicftlly  suspended  matter  .  .  .  0.006  0.42 
Precipitate  after  evaporation  to  one-third  of 

its  original  volume 0.0C2  4.34 

Total   dissolved  matter  dried  at  120O  Cent., 

11.344  grammes' 0.907  69.93 

Volatilized  at  a  red  heat            ....  0.024  1.68 

The  water  emitted  an  offensive  odor  after  standing  in  a  wann 
place  twentj'-four  hours.  It  assumed  a  yellow  tint  and  gave  an 
acid  reaction  when  reduced  by  evaporation  to  one-half  its  volume, 
shortly  after  which  a  bulky  yellow  precipitate  was  thrown  down. 
When  reduced  to  30  or  40  c.c.  bunches  of  acicular  white  crystals 
began  to  be  deposited.  On  ignition,  an  intensely  foid  odor  was 
given  off.     Residue  chiefly  iron  sesquioxide. 

'  The  determination  of  the  total  dissolved  matter  here  given  must  be 
rezard(>d  as  somewhat  in   excess  of  the  amount  actually  present  iu  the 

wuier. 


r 


M  'PB0CEKDIN08  OP  THE   ACADBUT   O?  [181'. 

■■  'Hm  well  it  aitimted  about  otic  huinired  yaifls  from  tlic  grnvo- 
JMdof  the  churuli,  and  between  it  and  tlie  river,  Uctwcon  the 
barUl^roaDd  and  tlic  river  tlie  ground  slopes  gradually.  Since 
the  ml  of  1&T4,  tlic  water  Iihh  been  purer,  but  many  oases  ot 
dipbtberis  faave  occurred  at  various  times  in  llie  rectory. 

Dr.  Lkjdt  remarked  that  bis  Kttentliw  bad  been  np«at«^ 
.  dlnoted  to  an  trnparlty  in  onr'driiAiiif-iraMr  dtflbring  mm  tbat 
oanally  mentioned.  It  often  eonqplononel;  ai^>eared  a  the  otlMlfi 
wise  clear  water  wbeu  flrat  drawn  from  the  hydrant  Into  a  whit* 
baein  or  a  tumbler,  at  diffiued  browniafa  or  ydlowlab  lUcea. 


Tbonffb  comparativdy  ll^t,  tiiey  aoon  aettle  to  the  bottom  of  the 
veaaef.  When  flrat  notloed  he  snppoaed  that  they  were  firagaienta 
ofdeoaylngwoodyflbree.  On mlormoo{do examination, he tftongfat 
that  be  bad  recognized  them  to  be  largely  compoaed  of  Om  oast- 
inga  of  worms  mingled  with  remalna  of  conCervc  and  animalenlee. 
The  Bonrce  of  these  he  aiiBpected  to  be  the  soft  mnd  at  the  bottom 
of  our  reservoirs.  This  mnd  rapidly  accamalates  in  the  latter 
from  the  sediment  of  the  SobnylkiU  water,  and  la  a  favorable  nidus 
for  the  development  of  worms,  varioas  animalcules,  and  the  growth 
of  algous  plants.  He  bad  oftoi  observed  snoh  mnd  colored 
br^t  red  from  the  multltnde  of  worms  partially  bniied  in  it 
with  the  tail  ends  protruded  and  ▼ibratlng.  The  muoas  secretions 
of  the  worms  mingled  with  mnd  particles  form  tobea^an^.tt  la 
these  whieh  he  thought  he  had  recogniu«1  as  forming  most  of  tite 
flakes  in  the  drinking-water.  The  more  frequent  cleansing  of  the 
reservoirs  from  the  accumulating  sedimentary  mud,  Dr.  L.  thought, 
would  promote  Lbe  purity  and  healtbfidness  of  the  water. 

On  Eozoon. — Dr.  LsiDT  directed  attention  to  the  large  and  cha- 
racteristic specimen  of  Eozoon  Canadense,  presented  tliis  evening 
by  the  Geological  Survey  of  Canada. 

For  the  information  of  those  not  familiar  with  the  object,  Dr. 
L.  stated  that  it  was  regarded  by  many  of  the  l)est  zoologists  as 
of  animal  origin,  and  as  such  had  excited  much  interest  from  its 
being  tlie  oldest  known  fossil.  It  was  found  in  the  Lnurentian 
rocks  of  Canada,  and  is  considered  to  be  the  remains  of  a  coral- 
like  Kliizopod.  Dr.  L.  was  himself  not  fully  convinced  of  its 
animal  nature. 

Oh  the  Diaphragm. — Dr.  Leidt  remarked  that  the  elevation  of 
the  dome  of  the  human  diaphragm  was  usually  an  high  as  the  fifth 
rib,  but  that  in  the  subject,  used  during  his  present  anatomical 
course  at  the  University,  a  well-formed  muscular  male,  the  dia- 
phragm on  the  right  side  was  elevattid  to  a  level  with  tlie  anterior 
exti-emity  of  the  third  vib. 
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The  following  were  elected  members :  C.  W.  Cross,  J.  T.  Mont- 
gomery, Jos.  M.  Stoddart,  Dr.  H.  Ernest  Goodman,  Dr.  Thomas 
Biddle,  Jr.,  Wm.  O.  Audenried,  Dr.  Jos.  Thomas,  Dr.  I.  S.  Moyer, 
and  Clarence  C.  De  Lanuoy. 

Dr.  J.  M.  Da  Silva  Coutinho,  of  Rio  Janeiro,  Dr.  Wm.  A- 
Mintzer,  U.  S.  X.,  Prof.  L.  Nicholsky,  of  St.  Petersburg,  Gen.  A. 
Gadolln,  of  St.  Petersburg,  Nikolai  v.  Eokscharow,  of  St.  Peters- 
burg, and  Prof.  L.  de  Koninck,  of  Bruxelles,  were  elected  Cor- 
respondents. 

The  following  papers  wei*e  ordered  to  be  printed : — 


w  onxinr  enrnio  vaihi  pBorenn 


BT  T.  A,  OONBAD. 

t  propoH  the  following  rwtilloatiOn  of  generic  namw  pub- 
liahet]  by  Zittel  in  his  deiariptioQ  of  OoMtt-FosiiU:— 


Ttble   1. 

Fig.    1. 

Dlploooacba,  Oon 

—  Elatnlana  tabaloMS  ZIL 

"       " 

"     8. 

—  BiUqoa  Pateiri,  Itooi. 

"     ^ 

LIopUUM,  H«k; 

-  Puuipaia  frtqnan^  Zit. 

"       9. 

"     8. 

Lloplrtta., 

—  Pholadomya  granuloaa,  Z. 

II      ti. 

"    10. 

Biroda,  BtoUo. 

—  TapM  extmia,  ZiL 

"       8. 

"     «. 

Baroda, 

—  Tapet  UartlaUma.  Hatb. 

"       " 

"     8. 

Baioda, 

-TapetfraglUi. 

■'       " 

"     T. 

Cyprfmeria,  Coo. 

—  Circe  diwMit,  Hath. 

"       4. 

"     1. 

Cyprimeria, 

"     6. 

VenlUa,  Mortou, 

"     r 

"     7. 

"     10. 

"     1. 

Trigoaoarca,  Con 

—  CqcdHm  Aoatriaca,  ZIL 

"    " 

"     8. 

Trlgonoarca, 

•m  Cacnllna  croaaetnta,  Zlt 

"     " 

»     8. 

Idonearca, 

"     4. 

Trigonoarca, 

~  CncnUna  goianTleniiii,  Ztt 

"     " 

"     S. 

Trigonoarca, 

=.  Cuculltta  blfaacnlala,  Zlt. 

"     6. 

TrigoDoarca, 

—  Cucullsa  Bemlsulcau,  Math. 

"     7. 

Trigonoarca, 

=  Area  SwBbeaul,  Zil. 

Aftei-  nn  examiimtion  of  Sloliczka's  "  PRlfeontology  of  Southern 

India,"  I 

woiihl 

suggest  tlie  following  rectification  of  generic 

names  co 

tained  therein: — 

Vol. 

II. 

Plate      II 

2-4, 

Anchora,  Cod. 

-■  AporrbaisKcurlfeni,  Forbes. 

5-8. 

Aiicliura, 

~  AUrU  ParkliiBODi,  Manl. 

8-10. 

Ancluira, 

=  Alaria  paplllonacea,  Ooldf. 

n-is. 

Ancliura, 

—  Alaria  legulata,  Slot. 

14-15. 

Aiicbura, 

•=  Alaria  glandina,  Stol. 

16-17. 

Ancliurn, 

—  Alaria  aoicularis,  8lo!. 

'     VII I 

4-7. 
8. 

Plychoris,  Gabb, 
Plycliorls, 

=  Atlileta  purpuriformit,  Forbes. 
—  AlUlcIa  scroUiculata,  8tol. 

'      XII 

2. 

PyropaU,  Con, 

=  Rapa  Andoorensis,  Stol. 

5-8. 

Pjropsis, 

■*  Tudicla  eximia,  Stol. 

10-11. 

PyrifusuB,  Con. 

=  Rfipa  nodifera.  Slot. 

13-10. 

Pyrojisis, 

—  Rapa  canccllata.  Sow. 

'    XIII 

1-4. 

Pyro|ial3, 
Pyropsis, 

=  Rapii  cancellala,  Sow, 
=  Rapn  coralliua,  Stol. 

18YY0 
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Vol.  III. 

Plate 

I. 

13-13. 

Leptosolen,  Con. 

II. 

8-9. 

Liopistha, 

«c 

10-11. 

LiopiMha, 

«4 

8. 

Liopistha, 

III. 

2-4. 

Liopistlta,  Meek, 

IV. 

3. 

Legumen,  Con. 

VI. 

1-5. 

Cyclothyris,  Con 

(1 

17-19. 

Aphrodina,  Con. 

VII. 

7-0. 

Aphro<lina, 

CI 

10-17. 

Aphrodina, 

it 

ia-20. 

Aphrodina, 

«4 

21-23. 

Aphrodina, 

tl 

30-31. 

Aphrodina, 

Siliqua  Hmata,  Stol. 
Poromya  lata,  Forbes. 
Pholadomya  C4iudata,  Rom. 
Poromya  globulosa,  Forbes. 
Poromya  superba,  Stol. 
Tagelus  Albertinus,  d'Orb. 
Cyprimeria  Oldhamiana,  Btol. 
Cytherea  Garudana,  Stol. 
Cytherea    (Callista)     laciniata, 

Stol. 
Cytherea  lascula,  Stol. 
Cyth.  (Callista)  minutula,  Stol. 
Cyth.  (Callista)  vagrans,  Stol. 
Cyth.  (Callista)  discoidalis,  Stol. 


VEKIELLA,  Stol. 

As  Stpliczka  has  without  sufficient  reason  given  this  name  in 
preference  to  that  of  Venilia^  Morton,  and  as  his  first  reference  is 
to  that  of  anotiier  genus,  it  may  stand  as  the  type  of  Venidla, 


Plate 


(4 


4( 


II 


44 


44 


44 


44 


VIII. 
IX. 

44 

X. 

41 

XVI. 

44 

XVII. 
XVIII. 


4-9.    Veniella  (Venilicardia)  obtruncata,  Stol. 

1.     Venilia,  Morton.  ^Cyprina  cristata,  Stol. 
2-8.     Venilia,  =Cyprina  Forbesiana,  Stol. 

1-2.    Venilia,  =Cyprina    (Cicatrea)     cordialis, 

Stol. 
Cretocardia,  Con.«=Cardlta  Jaqncnoti,  d'Orb. 
Liopistha,  Meek,  =  Poromya  globulosa,  Forbes. 


"    XXIV. 


15-21. 

16. 

17. 

1-2. 

6-11. 

2. 


Liopistha, 

f 

Idonearca,  Con. 
Inopema,  Con. 


=  Poromya  lata,  Forbes. 
Cyprimeria  obesa,  d*Orb. 
'Macrodon    (Grammatodon) 

Japeticum,  Forbes. 
'Modiola  flagellifera,  Forbes. 


Regarding  the  generic  names  in  Dr.  Zekeli^s  paper  on  the  Gas- 
terojwda  of  the  Gosau  strata,  I  would  propose  the  following: — 

Plate    XII.     4.     Anchura  Con.      —  Rostcllaria  calcarata,  Sow. 
*'     XIII.    1.     Anchura,  —  Rostellaria  Partschi,  Zk. 

"     XIV.    5.     RostelUtes,  Con.  —  Voluta  prolonga,  Zk. 
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H0TE8  OH  SHELLS. 
BY  T.  A.   CONRAD. 

CBTPTODOK,  Con. 

0.  Kattollii,  Con. 

Lutraria  maxima^  Midd. 
Sehizotharus  Nuttallii^  Con. 
Tresus  maximu9^  Gray. 

This  shell,  described  in  183*7,  should  retain  the  generic  name  of 
Cryptodon^  as  Gray  has  published  it,  because  the  Cryptodon  of 
Turton,  1822,  was  superseded  by  Thyasira^  Leach,  1818.  The 
latter  genus  was  established  by  the  quotation  of  Lamarck  of 
Thyasira  under  the  head  of  Tellina  Jlexuosa^  the  type  of  Cryp- 
todon^ Turton.  Gray  afterwards  names  the  Lutraria  maxima  of 
Middendorf  Tresus;  but  Carpenter  and  others  unite  the  latter 
with  Cryptodon  NuttaUii  by  means  of  great  numbers  of  8|)ecimens 
of  both  varieties.     The  synonymy  will  therefore  be  as  above. 

OLTCIXEBIS,  Klein. 

Panopma^  Menard  de  la  Groye,  is  a  synonj'm  of  this  genus,  as 
stated  by  Adams,  but  some  conchologists  have  supposed  that 
Klein's  figure  represented  Cyrtodaria^  Daudin.  The  figure  is 
larger  than  Cyrtodaria^  of  the  Glycimeris  outline,  and  especially 
the  habitat,  according  to  Bonani  in  ^^  Iberico  mari,"  is  not  that  of 
the  arctic  Cyrtodaria.  The  second  species  of  Klein  is  Chama 
glycimeris^  Aldrovandi,  "ex  marl  Hispanico''  (Panopesa  Aldro- 
vayidi^  Lam.), 

Panomya^  Gray,  is  the  generic  name  for  Panoposa. 

OTMBOPHOBA,  Gabb. 

This  genus  appears  to  characterize  the  upper  Cretaceous  strata 
in  California,  New  Jersey,  and  North  Carolina,  leaving  no  suc- 
cessor in  the  Eocene.  I  had  supposed  it  differed  in  some  respects 
from  Veleda^  Conrad,  but  I  am  now  convinced  that  it  is  essen- 
tially the  same  genus.  I  may  add  to  Gabb's  description  that  the 
palleal  line  has  a  small  rounded  sinus. 

Cymbophora  lintea,  Conrad. 
VeUda  linUa^  Conrad. 


1877.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  25 

BCAMBTTLA,  CoDrad. 

Mr.  Oabb  has  referred  this  siugular  genus,  of  the  family 
CrasscUellidte,  to  his  Anthonya^  iu  which  opinion  I  do  not  agree. 
Anihonya  is  a  bent  shell,  the  other  is  not;  while  the  former  has 
DO  lateral  teeth,  the  other  has  two  long  linear  lateral  teeth. 


V      ,  .vnomui  »  OHIO  akb  mjmmi. 

BT  JAHXS  LlWn,  KJL 
In  the  Ohio  River  and  iU  tributaries  an  found  a  very  oosalder- 
able  ntimber  of  species  of  UnionidK,  a  large  proportion  of  whioh 
are  regarded  as  types  by  means  of  irhich  similar  sbetla  of  odier 
regions  are  identiQed.  In  Gentml  Alabama  oooar  about  thirty 
epeuies  of  TJnlonidffi  that  are  identical  with  or  equivalent  to  a 
similar  nnmber  of  species  of  the  Ohio  drainage.  Possibly  an 
ezhnnstive  study  of  the  species  of  Tennessee  would  Inoreaae  this 
list  to  forty  or  more  apeciee.  The  oocnrrenoe  of  idratioal  and 
equivalent  species  In  the  two  systems  of  drainage  suggests  the 
probability  that  a  careful  scrutiny  of  some  of  the  equitmlent  spe- 
cies may  afford  some  assistanoe  In  simplifying  the  study  of  these 
things  by  indicating  synonymy  hitherto  unsuspected.  The  iden- 
tical species  of  the  two  r^ons,  so  far  as  have  been  compiled,  are 
embraced  in  the  following  list  :— 

Unlo  AnodontoideB,  Lea.  IT.  obllqans,  Lam. 

V.  camptodon,  8117.  U.  pleans,  Lea. 

U.  coiiiutiia,  Barnoa.  U.  pjraniidBtus,  Les. 

U.  craaaidens.  Lani.  U.  Tei:tua,  Lam. 

XT.  ebenuB,  Lea.  U.  securia,  Lea. 

U.  elegana,  Lea.  U.  tubcrculatua,  Burnes. 


Margaritana  coniptanala,  Bamee. 

OftUe  sheila  common  to  the  Oliiu  and  Alabama  drainage  it  may 
be  unnecessary  to  spealc  al  length  of  more  than  one  species,  U. 
cranaidenn,  Lam.,  which  may  be  considered  the  type  of  a  some- 
wh.it  numerous  gLonp  of  species  of  shells  of  solid  structure,  dark 
epidermis,  dark  purple  nacre,  and  liaving  folds  more  or  less  strongly 
indicated  on  tlie  posterior  slope.  The  following  are  some  of  the 
more  prominent  members  of  the  group: — 

U.  plicirerua.  Lea.    Mexico.  U.  MonroeDsis,  Lea.    Lake  Monroe, 

U.  incraasatua,  Lea.     Cliattahuochco         Florida. 

River,  Gn,  U.    Forbcsianus,    Lea.      Savannah 

V.  rrHiernus,  Lea.     Chattahoochee        River,  Oa. 

River,  Un.  etc.  etc.  e(c, 

U.  Anthoiiyi,  Lea.    Florida. 

Tlie  distribution  of  crasxidens  seems  to  extend  to  many  of  the 
more  conspicuous  rivers  of  the  Gulf  States  west  of  Florida ;  to  all 
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the  principal  tributaries  of  the  Ohio.  Most  of  the  other  recog- 
nized species  of  this  group  are  quite  local,  and  do  not  occupy  an 
extensive  area.  There  a^i'e  in  this  group  indications  that  the 
future  student  of  synonymy  may  find  much  to  interest  him. 

Unio  fraiernus.  Lea,  appears  to  be  simply  a  variety  of  iwcra«- 
xaius^  as  interme<liate  specimens  of  every  degree  seem  to  be 
abundant  in  the  Chattahoochee  River. 

Among  the  most  conspicuously  equivalent  species  are  the  fol- 
lowing:— 


Onio  System. 
U.  alatufl,  Lea. 
U.  bri'vidcns.  Lea. 
U.  circiiliis,  Lea. 
U.  clavus,  Lamarck. 


U.  Conradianus,  Lea. 


U.  Cooperianus,  Lea. 
U.  gibbosus,  Barnes. 

U.  glans.  Lea. 

U.  Eirtlandianus,  Lea. 


U.  lachrymosus,  Lea. 
U.  lievissimiis,  Lea. 
U.  lenoir,  Lea. 

U.  luteolus,  Lam. 


U.  multiplicatus,  Lea. 
U.  ovRtus,  Sav. 
U.  parvus,  Barnes. 


Alabama  System. 

U.  purpuratus,  Lamarck. 

U.  peuitus,  Con. 

U.  castaneus.  Lea. 

U.  decisus.  Lea. 

U.  iulcrventns,  Lea. 

U.  consanguineiis,  Lea. 

U.  crebrivittatus.  Lea. 

U.  Chattanoogaensis,  Lea. 

U.  acutissinius,  Lea. 

U.  parvuUis,  Lea. 

U.  rubellinus,  Lea. 

U.  asperatus,  Lea. 

U.  subsribhosiis.  Lea. 

U.  sublatus.  Lea. 

U.  Cromwellii,  Lea. 

U.  corvuncuhis,  Lea. 

U.  glandaecus,  Lea. 

U.  verus,  Lea. 

U.  instructus.  Lea. 

U.  asper,  Lea. 

U.  inflatus,  Lea. 

U.  metastriatus.  Con. 

U.  compact  us,  Lea. 

U.  stramineus,  Con. 

U.  Claibornensis,  Lea. 

U.  pallescens,  Lea. 

U.  Gouldii,  Lea. 

U.  Boykinianus,  Lea. 

U.  excavatus,  Lea. 

U.  granulatus.  Lea. 

U.  gcrmauus.  Lea. 
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Ohio  System.  Alabama  Ststbm. 

U.  phaseolas,  Hildreth.  U.  Greenii,  Lea. 

U.  flavescens,  Lea. 

U.  simplex,  Lea. 

U.  trinacrus,  Lea. 

U.  Foremanianus,  Lea. 

U.  Woodwardianus,  Lea.* 
U.  plicatus,  Barnes.  U.  atro-costatus,  Lea. 

U.  Elliottii,  Lea. 
U.  rubiginosus,  Lea.  U.  negatus,  Lea. 

U.  undulatus,  Barnes.  U.  late-costatus,  Lea. 

On  comparing  the  shells  of  the  two  regions  indicated,  it  will  be 
found  generally  true  that  the  shells  of  the  Ohio  system,  especially 
of  that  portion  north  of  the  Ohio  River,  attain  a  more  luxuriant 
development  and  have  a  more  brilliant  epidermis,  in  which  the 
rays  are  more  numerous  and  more  persistent,  than  in  the  shells  of 
Alabama.  There  are  also  conspicuous  differences  in  form,  even  in 
some  of  the  species  that  are  acknowledged  to  be  identical  in  the 
two  regions. 

Some  of  the  species  that  are  here  presented  as  equivalents  of 
species  of  the  Ohio  sj'stem  are  represented  by  other  analogous 
forms  or  equivalents  in  contiguous  territory  in  the  same  latitude 
with  Central  Alabama. 

Unio  purpuratus  extends  westward  into  Texas  and  Arkansas. 
So  far  as  known  U.  penitiLs  has  been  reliably  quoted  only  as  found 
in  the  Alabama  River,  possibly  also  in  the  Coosa  River,  which  is 
practically  the  same  thing.  Unto  decisua  is  said  to  occur  in  Mis- 
sissippi as  well  as  in  Alabama.  Unio  consanguineus^  U.  crebri- 
vittcUua  and  U.  ChcUtanoogaensis  are  quoted  as  found  in  Georgia 
and  Alabama.  The  equivalents  of  U,  Conradianua  have  been 
quoted  as  occurring  in  several  streams  in  Alabama.  One,  U.  ru- 
bellinus^  also  occurs  in  Georgia.  Another,  not  included  in  the 
above  list  ( U,  penicillatus) j  is  found  in  the  Chattahoochee  River. 

A  shell  of  this  tj'pe  also  occurs  in  the  Black  Warrior  River,  in 
which  stream  also  occur  other  Uniones,  whose  geographical  dis- 
tribution is  nearly  the  same.  The  range  of  the  shells  of  this  type 
in  Alabama  and  Georgia  reaches  fully  across  the  State  of  Ala- 
bama. Whether  similar  shells  are  also  found  in  the  rivers  of  Mis- 
sissippi does  not  appear  in  any  records  that  have  been  consulted 

1  Georgia. 
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in  the  preparation  of  this  paper.  Tli rough  correspondence  and 
records  the  distribution  of  U.  Conradianus  is  found  to  reach  the 
northern  portions  of  Georgia  and  Alabama,  a  considerable  portion 
of  East  Tennessee,  and  a  few  streams  in  Kentucky. 

Unio  Cooperianus^  Lea,  besides  finding  an  equivalent  in  U, 
asperatusj  seems  also  to  be  represented  elsewhere  in  the  same  or 
a  similar  manner  by  U.  pemodosus.  U,  asperatus  occurs  in  the 
Coosa,  Alabama,  and  Black  Warrior  Rivers,  in  each  of  which 
streams  it  exhibits  local  peculiarities,  more  marked,  perhaps,  in 
the  Black  Warrior  River  than  in  the  other  two  streams  named. 

177110  gibbosus^  Barnes,  is  very  fairly  represented  in  the  Coosa 
River  by  shells  having  white  nacre  to  which  Mr.  C.  M.  Wheatley, 
of  Pha?nixville,  Pa.,  gives  the  name  U.  subgibbosus^  Lea.  Whether 
this  nomenclature  has  the  sanction  of  Mr.  Lea  has  not  been  stated. 
The  typical  U.  sublatus  is  found  in  Uchee  Creek,  in  southeastern 
Alabama,  and  also  on  Uchee  Bar  in  the  Chattahoochee  River. 
Specimens  identified  by  records  and  types  have  been  found  in 
Shoal  Creek  at  Montevallo,  Ala.  The  beaks  of  the  Shoal  Creek 
specimen  have  undulations  such  as  arc  found  on  the  perfect  beaks 
of  young  gibbo8U8.  In  another  stream  near  Montevallo  (Buck 
Creek)  is  found  another  variety  more  slender  in  form,  with  darker 
epidermis  and  nacre,  and  more  decided  undulations  in  the  beaks. 
In  the  series  of  specimens  that  have  been  examined  as  recorded 
above,  the  near  relation  of  U.  sublatus  to  gibbosus  is  very  clearly 
shown.  Of  Unio  glans,  Cromwellii  and  corvunculns  little  can  be 
said  at  this  time  for  the  reason  that  but  few  specimens  from  any 
one  locality  have  been  examined  in  this  connection.  The  two  spe- 
cies last  named  occur  at  Montevallo  and  in  Northern  Georgia. 

The  shells  quoted  as  the  equivalents  of  U.  Kirtlandianus  occur 
in  the  Cahawba  River  and  in  Buck  Creek.  Mr.  Lea  quotes  only 
the  Cahawba  River.  The  shells  are  very  much  alike,  the  chief 
differences  seeming  to  be  due  to  age  and  local  infiuences.  They 
have  much  the  same  fiattened  form  as  Kirllandianus^  and  the 
undulations  on  the  beaks  of  the  young  shells  are  such  as  occur  in 
Kirtlandianua ;  in  outline  there  are  conspicuous  differences,  though 
the  Alabama  shells  agree  very  closely  with  each  other  in  form 
character  of  the  epidermis,  muscular  and  palleal  impressions,  teeth 
and  nacre. 

In  the  relation  of  U,  asper  to  U.  lachrymosus  differences  may  be 
observed  which  are,  in  manj'  respects,  such  as  might  be  pointed 


30  PROCEEDINGS   OP  THE   ACADEMY   OF  [1877. 

out  in  some  of  the  species  of  Alabama  identical  with  Ohio  species. 
Many  of  the  Alabama  Uniones  that  are  identical  with  Ohio  spe- 
cies exhibit  peculiarities  that  one  readily  and  intuitively  ascribes 
to  local  influences.  Some  of  them  are  of  smaller  size;  those  spe- 
cies which  in  Ohio  are  beautifully  and  conspicuously  marked  with 
rays,  in  Alabama  are  found  without  rays,  or  the  rays  appear  only 
on  the  umbo  and  are  lost  by  erosion  as  the  shell  matures.  In 
other  instances  the  ra3's  appear  only  as  a  periodical  phenomenon, 
a  row  of  distant  spots  down  the  posterior  angle,  disappearing 
before  they  reach  the  margin  of  the  adult  shell.  This  phenomenon 
is  faintly  hinted  in  many  of  the  shells  of  Tennessee,  and  makes  its 
full  appearance  only  in  Georgia,  Alabama,  and  other  States  in  the 
same  latitude.  Local  influences  must  aflfect  every  species  in  a 
greater  or  less  degree. 

In  quoting  asper  as  an  equivalent  of  lachrymosua  the  parallel- 
ism is  suggested  and  verified  by  specimens  of  lachrymosus  from 
the  Illinois  River.  In  these  specimens  the  forms  and  colors,  and 
other  peculiarities  of  asptr^  are  approximated  in  a  very  suggestive 
manner.  The  Illinois  shells,  however,  though  smaller  than  Ohio 
River  shells,  are  larger  than  the  typical  asper,  U,  asper  itself 
varies  in  different  localities,  and  among  its  most  prominently 
variable  features  are  its  size  and  roughness  of  surface.  The  rela- 
tions of  asperrimua  to  these  shells  seem  to  require  that  it  be 
mentioned  here.  Unio  laevissimvs  and  U.  infiatus  are  obviously 
nearly  related.  The  chief  and  most  conspicuous  difference  is  in 
the  relative  diameter  of  the  two  shells. 

Unio  lenioTj  quoted  by  Mr.  Lea  as  a  Tennessee  shell,  seems  to 
be  represented  in  the  Black  Warrior  River  b}'  the  female  of  a 
small  species  belonging  to  the  same  group  with  U.  penitus^  Con. 
Shells  recentl}'  received  from  the  Black  Warrior  fully  corroborate 
Mr.  Lea's  remark  on  (J.  metastrialus^  Con.,  at  the  bottom  of 
page  40  in  his  Synopsis  of  1870,  and  make  its  identification  com- 
plete.^ This  is  the  female  of  the  same  species  to  the  male  of  which 
Mr.  Lea  gave  the  name  U.  compaclus.  It  has  been  found  in  the 
Black  Warrior,  Cahawba,  and  other  rivers  and  creeks  in  Alabama. 
Mr.  Lea's  type  of  compaclus  was  from  Georgia.  The  shells  vary 
from  each  other  in  different  streams,  as  is  the  universal  habit  of 
this  class  of  mollusks. 

I  Conrad's  tMtastriatus  is  a  Black  Warrior  River  shell. 
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Unto  luieohis^  Lam.,  does  not  seem  to  have  been  recorded  as 
occarring  in  any  stream  much  south  of  the  latitude  of  the  Ohio 
River.*  It  may  possibly  occur  in  some  of  the  rivers  of  Kentucky ; 
it  is  regarded  as  one  of  the  most  variable  species  occurring  in 
water  north  of  the  Ohio.  A  lacustrine  variety  described  by  Mr. 
Anthony  received  the  name  U.  distans^  A  nth. 

Mr.  Lea  in  his  Synopsis  (1870)  has  put  distant  in  the  synonymy 
of  radiatus.  The  error  was  probably  accidental.  In  southern 
latitudes  the  typical  luteolus  is  unknown,' and  in  its  place  are  found 
equivalents  to  which  the  following  names  and  local  references  liave 
been  assigned : — 

Unio  obtnsuB,  Lea.    Chattahoochee  U.  Gouldii,  Lea.    Tascaloosa,  Ala. 

River,  Ga.  U.  approximus,  Lea.  Red  River, 
U.    Claibomensi8,    Lea.     Alabama       La. 

River,  Ala.  U.  Reeveianns,  Lea.  Alexandria, 
U.  8tramineu8,  Con.    Various  small        La. 

streams  in  Alabama,  etc.  U.  Hydianus,  Lea.  Bayou  Teche, 
U.  pallescens.  Lea.     Black  Warrior        La. 

River,  Ala. 

In  the  progress  of  the  investigations  made  in  this  behalf,  speci- 
mens of  this  group  of  shells  have  been  carefully  compared,  and  a 
liberal  interpretation  has  been  given  to  records  of  species. 

It  has  been  suggested  that  Unio  callosus^  Lea,  may  Gnd  a  fitting 
place  in  the  above  list  of  equivalents  of  luteolus.  Of  the  value  of 
ca//o8H«  as  a  species,  nothing  is  known  beyond  the  record.  The 
relations  conjectured  between  U.  mult iplicatus  And  U.  Bcykinianus 
may  not  be  confirmed.  Between  U,  muUiplicatus  and  U,  Eightsii 
from  Texas,  relations  are  more  apparent.  U,  Boykinianus  has  a 
somewhat  wide  distribution,  being  known  to  occur  in  the  Ala- 
bama and  Tombigbee  Rivers  as  well  as  in  the  Chattahoochee. 
Possibly*  specimens  may  yet  be  found  in  Louisiana  and  Texas,  to 
make  its  relation  with  multipUcatus  more  apparent. 

Unio  ovatuSj  Say,  has  probably  more  intimate  relations  with 
southern  shells  of  the  same  type  than  the  dififerences  in  names  would 
imply.  U.  excavatus^  Lea,  found  in  Mississippi,  Alabama,  and 
Georgia,  is  represented  in  the  Chattahoochee  River  by  a  diminu- 
tive form  of  the  same  type.  The  typical  ovatus  is  a  triangularly 
ovate  shell,  posteriorly  truncate,  with  epidermis  nearly  devoid  of 

*   U.  luteolus  is  quoted  from  Texas,  Obs.  XI.  31. 
«  See  Obs.  XI.  8L 
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rays.  A  slightly  more  rotund  form  baying  rays  and  often  pink 
naore  is  Mr.  Barnes's  CT.  veniHcosus.  A  form  still  more  tolnnd  is 
Mr.  Lea's  U.  occidens^  the  male  of  which  many  intelligent  ooUeo* 
tors  belieye  to  be  his  iubcvatus ;  whOe  U.  capam^  Oreen,  is  a.  very 
globose  shell,  scartely  marked  with  rays,  and  having  tiie  cardinal 
teeth  very  much  compressed  and  directed  oUiqudy  forward, 
nearly  parallel  with  the  anterior  dorsal  margin  of  the  shell  Unio 
so^ur,  Lea,  seems  to  be  very  nearly  related  to  capax.  Unio  Oana- 
denfiSj  Lea,  is  ^>parently  yeiy  nearly  related  to  oceiden9*  It 
diflbrs  by  being  qnite  as'mnch  compressed  as  U*  earioBUB^  and 
nearly  of  the  same  form.  The  beaks  are  more  ooarsdy  nndolate 
than  in  any  other  shell  of  this  groap.  U.  CanadermM  is  probably 
a  northern  equivalent  of  occidenB.  It  occurs  in  Wisconsin  as  well 
as  in  the  river  St.  Lawrence. 

Uniones  of  the  type  of  U.  partms,  Bamee.  There  are  on  record 
nineteen  species  of  TJniones  which  have  relations  to  each  other 
seeming  to  warrant  their  association  in  this  groop.  In  geogra* 
phical  distribution  they  extend  over  a  large  area  north  and  south 
in  the  United  States  and  both  sides  of  the  Mississippi  River, 
The  typical  parvus  is  known  to  exhibit  considerable  diversity  of 
appearance,  form,  and  size.  One  variety  of  this  species  found  in 
Indiana  is  so  remarkable  for  its  luxuriant  development  as  to  have 
acquired  the  familiar  designation  of  ^'The  big  parvus  of  the 
Wabash."  This  variety  differs  also  from  the  type  by  having  the 
nacre  sometimes  tinted  of  a  salmon  color,  the  nacre  of  the  type 
being  white.  Most  of  the  species  of  this  group  also  have  white 
nacre.  Two,  however  (possibly  having  more  intimate  relations 
with  U.  glans^  Lea),  have  purple  nacre.  These  are  the  species 
Cromwellii  and  corvunculus.  Another  species  has  been  character- 
ized as  having  salmon-colored  nacre,  namely,  U,  Bealeu  Two 
other  species,  clearly  members  of  this  group,  have  been  described 
as  having  "purplish"  nacre;  these  are  granulatua  and  germanus. 
The  soft  parts  of  three  species  have  been  found  to  exhibit,  near 
the  branchial  opening,  a  black,  spongy,  fleshy  mass  that  Mr.  Lea 
calls  "caruncle."  This  has  been  observed  only  in  females  of 
parvus^  granulatus,  and  paulus.  The  differences  of  form  usually 
observed  in  the  sexes  are  less  conspicuously  observable  in  parvus 
(as  found  in  the  Ohio  system  of  drainage)  than  in  some  of  the 
other  species  of  this  group.  Unio  pygmseus  is  probably  figured 
from  a  male  specimen  ;  the  female  may  possibly  have  the  form  of 
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granulatus.  Shells  from  North  Carolina  distributed  by  Mr.  G. 
M.  Wheatlej  to  his  correspondents  under  the  name  of  granulatus 
seem  to  warrant  this  conjecture. 

That  Mr.  Lea  regards  some  of  the  forms  included  in  this  group 
as  being  possibly  synonyms  of  others,  is  indicated  in  his  Synopsis, 
1870,  p.  49,  foot  note  3;  and  also  in  his  remarks  on  species  in 
"  ObserA-ations"  VIII.,  41  and  43. 

Two  species,  members  of  this  group  (paulus  and  coroinus)^  are 
credited  to  the  Chattahoochee  and  Flint  Rivers  in  Georgia.  It 
should  be  remembered  that  these  two  -streams  are  parts  of  one 
system  of  drainage,  and  that  the}-  have  many  species  of  Uniones 
in  common. 

The  species  Johannia  and  Jiamdulus  ma}'  ultimately  prove  not 
to  be  legitimate  members  of  this  group,  as  they  exhibit  peculiari- 
ties of  form  in  which  they  resemble  each  other,  while  they  are  in 
some  respects  quite  different  from  all  the  other  species  with  which 
they  are  here  provisionally  associated. 

In  compiling  notes  on  a  group  of  species,  it  might  by  some 
persons  be  thought  excusable  to  suggest  synonymy  in  those 
instances  in  which  strong  resemblances  are  apparent.  But  syn- 
onymy is  not  to  l)e  hastily  inferred,  as  there  are  also  differences^ 
some  of  which  are  too  important  to  be  ignored.  The  most  that 
can  be  done  at  present  is  to  call  attention  to  groups  of  species  in 
a  manner  to  encourage  a  thorough  study  of  them.  It  seems  also 
necessary  that  inquiries  should  be  directed  particularly  to  geo- 
graphical distribution  and  the  local  association  of  species;  also 
to  the  local  influences  that  modify  species,  and  to  the  extent  to 
which  a  species  may  be  susceptible  to  modifying  influences. 
Synonymy  and  the  hj-pothesis  of  evolution  may  contend  for  the 
result  in  the  final  treatment  of  this  and  other  groups  of  Uniones. 
To  aid  the  student  who  ma}'  desire  to  know  what  has  been 
recorded  of  the  group  of  species  now  under  consideration,  the 
following  table  of  references  is  appended: — 

Unio  parvus,  i?ar»M.  Ohio,  etc.*  American  Jour.  Sol.  1828.  Lea* s  Ob- 
servations— (soft  parts)  VII.  89;  (Embryos)  VII.  89;  (Miscellaneous 
References)  I.  23,  26,  27,  34,  54,  97,  213  ;  II.  55,  128 ;  III.  52,  69,  70, 
85  ;  IV.  35  ;  V.  18,  25  ;  VI.  20  ;  VIII.  44,  101 ;  IX.  27  ;  XI.  24,  81,  54  ; 
XII.  15,  19,  69,  71,  75,  87;  XIII.  42. 


1  Besides  having  been  found  in  the  Ohio  River  and  its  tributaries,  Mr. 
Lea  in  his  ^*  Ol>8ervations'*  quotes  parvus  as  occurring  in  Mississippi  (VII. 
39)  and  in  Texas  (XL  81). 
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U.  frMialstiis,  Lea.    Big.PnixIa  Creek,  JUa.    Jour.  Aertl  Hit  6eL  YL 

48 ;  OlM .  XI.  08 :  SynofMis,  1.870,  p.  49,  foot  Bi^te  S. 
v.  genoanus,  Lea.    Coosa  KlTer,  iia.    lour.  A^  K.  8.  VL  49 ;  Oba.  XI. 

68;  (soft  parts)  XI.  64;  (IfiteeU.  Ref.)  XIL  46.  

U.  panlne,  Lea.    Chattalioodiee  Birer,  Oa.    Trans.  Am.  Hill.  8oc.  YIII. 

pi.  16,  f.  89 ;  Obe.  IIL  61 ;  (iolt  parta)  X.  88;  (B^biyo)  YIL  40; 

X.  89  ;  (Miscell.  Ref.)  VIIL  88 ;  XIL  19,  71,  76. 
XT.  oonrinua  Lea.    Flint  RiTer,  Oa.    Jonr.  H.  N.  8.  YI.  810 ;  Oba.  XIL  70* 
U.  Jobannle,  Lea.    Connaaanga  River,  Oa. ;  Etowah  River,  Oa. ;  Alabama 

River,  Ala.    Jonr.  A.  N.  8.  lY.  848 ;  Oba.  YIIL  86. 
U.  flavldalai,  Lea.    Colamboi,  Jfiaa.    Jonr.  A.  K.  B.  Y.  97 ;  Oba.  YIIL 

101. 
U.  Texasenria,  Lea.    DeWlU  Co.,  Texas.    Jonr.  A.  N.  8,  lY.  869 ;  Oba. 

Yin.  41. 
U.  BalnUanns,  Lea.    DevlP  s  River,  Texas.    Jonr.  A.  N.  8.  YL  881 ;  Obs. 

YnL48. 
U.  Beald,  Lea.    Leon  Co.,  Tetas.    Jonr.  A.  K.  B.  Y.  804 ;  Oba.  IX.  88. 
n«  oorvnncnlns,  Lea.    Swamp  Creek,  Whitileld  Co.,  Oa.    Jonr.  A.  K.  B. 

YL  816 ;  Obs.  XH.  74. 
U.  CromwellUf  Lea.    Klokee  Creek,  Dongherfy  Co.,  Oa.    Jonr.  A.  N.  S. 

YI.  868 ;  Oba.  XII.  18. 
U.  marglnls.  Lea.  Bine  Springs,  Dongber^  Co.,  Oa.   Jonr.  A.  N.  B.  YI. 

866 ;  Obs.  XIL  16. 
U.  apiclnns.  Lea.    Othcalooga  Creek,  Oord<m  Co.,  <H.    Jonr,  A.  N.  B. 

IV.  76  ;  Obs.  VI.  76. 
U.  ineptus,  Lea.    Abbeville  District,  8.  C.     Trans.  Am.  Phil.  Soc.  X.  pi. 

15,  f.  12,  Obs.  V.  17;  XI.  25. 
U.  pygmffius,  Lea.    Abeville  District,  8.  C.     Trans.  Am.  Phil.  Soc.  X.  pi. 

15,  f.  14 ;  Obs.  V.  18. 
U.  vesicularis,  Lea.    Lake  Ocheechobee,  Florida.    Jour.  A.  N.  8.  VIII.  ; 

Obs.  XIII.  41. 
TJ.  minor.  Lea.    Lakes  Monroe  and  Qeorge,  Florida.    Trans.  Am.  Phil. 

Soc.  IX.  pi.  39,  f.  8 ;  Obs.  IV.  84. 
U.  trossulus.  Lea.    Lake  Monroe,  Florida.     Trans.  Am.  Phil.  Soc.  IX.  pi. 

40,  f.  6 ;  Obs.  IV.  86. 

Unto  phaseolus^  Hildreth,  as  found  in  northern  waters,  presents 
considerable  diversity  of  form  and  appearance,  but  nowhere  loses 
its  identity  north  of  the  Ohio.  In  the  Indian  Territory  varieties 
are  found  which  exhibit  peculiarities  which  might  puzzle  an  inex- 
perienced student.  Something  similar  has  been  found  in  some  of 
the  streams  near  the  southwestern  part  of  Tennessee.  In  these 
divergent  specimens  the  characteristic  form  of  the  species  becomes 
somewhat  obscured,  and  the  ra^'s  are  capillary.  They  diverge, 
indeed,  from  the  typical  phaseolus  in  the  direction  of  its  southern 
equivalents,  as  exhibited  in  the  rivers  of  Alabama. 
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Unto  velatuft^  Conrad,  which  Mr.  Lea  puts  in  the  synonym}'  of 
/brem  ant  ant/8,  is  quoted  from  "  the  river  St.  Fois."  Mr.  Conrad 
makes  Z7.  simplex^  Lea,  a  synonym  of  U.  Oreenii^  Con.  Mr.  Lea, 
in  his  Synopsis  (1870),  foot  note  1,  page  43,  is  evidently  of  the 
opinion  that  U,  Oreenii  and  U.  flaveHcens  are  varieties  of  one 
species;  an  opinion  that  is  clearly  entitled  to  the  highest  con- 
sideration. It  is  possible  that  some  future  writer  may  be  able  to 
show  that  all  the  Alalmma  equivalents  of  phaseolus  are  entitled 
to  he  placed  in  the  same  category  with  Greenii  and  JlavesceJis. 

Unio  plicatus,  Barnes,*  has  a  considerable  number  of  southern 
equivalents,  besides  the  two  quoted  for  Alabama. 

Southern  equivalents  of  U.  plicattis,  Barnes,  and  original  locali- 
ties. 

U.  perplicatus,  Con.  Jackson,  La.  U.  Lincecumii,  Lea.  Dallas  Co., 
U.  atrocostatus,    Lea.      Claiborne,         Texas,  and  Brazos  River,  Texas. 

Ala.  U.  Brazosensis,  Lea.  Dallas  Co., 
U.  Elliottii,  Lea.   Othcalooga  Creek,        Texas. 

Geo.  U.  paucipHcatus,  Lea.  Austin, Texas. 

Unio  hippopasus^  Lea,  Lake  Erie,  seems  to  be  a  northern  lacus- 
trine form,  entitled  to  a  place  as  a  member  of  the  group. 

U.  perplicatus^  Con.,  has  a  somewhat  extensive  geographical 
distribution,  and  is  a  verj'  well-known  shell.  U.  atro-costatus ^ 
Lea,  which  is  sometimes  confounded  with  perplicaius^  occurs  in 
the  Coosa  River.  Specimens  referable  to  this  species  have  been 
taken  in  the  Cahawba. 

U.  Elliottii^  Lea,  seems  to  be  represented  in  the  Cahawba  River 
b}'  shells  of  the  characteristic /orm,  but  of  less  size  than  the  type. 
Shells  that  would  be  quite  readily  identified  as  U.  pauciplicatuit^ 
Lea,  occur  in  the  Upper  Black  Warrior  River. 

Of  U.  negatusy  Lea,  not  much  needs  to  be  remarked.  The  spe- 
cies is  set  apart  from  rubiginosus^  Lea,  out  of  regard  to  the  pecu- 
liar undulations  of  the  beaks.  The  beaks  of  different  varieties  of 
rubiginosiiit  exhibit  considerable  diversity  of  appearance.  The 
species  is  very  widely  distributed,  and  assumes  a  wonderful 
variety  of  forms. 

U.  undulalusy  Barnes,  is  represented  in  Alabama  by  U.  late- 
costalusy  Lea,  which  is  credited  by  Mr.  Lea  to  Tuscaloosa.     Shells 

■  Mr.  Barnes  was  the  first  person  to  describe  U,  plieatus,  though  it  had 
been  on  record,  without  description,  earlier. 
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of  this  type  occur  in  various  streams  in  tlie  vicinity  of  Seltna  nnd 
Montevallo.  Caliawba  River,  Uuck  Creek,  and  Bogiie  Chilto 
Greek,  Kre  among  thone  remetnl>ered.  One  adult  specimen  from 
Bc^e  Ohittb  Creek  baa  the  clmrsc  I  eristic  folds,  but  uot  tbe  form 
of  a  eniKller  eboll  of  this  group  (P.  Neialerii,  Lea)  found  in  Flint 
Rirer,  Georgia.  Wiule  tlie  subject  is  yet  fresh,  it  may  not  l>e  oat 
of  place  to  inquire  wliethcr  U.  unditlaluH  is  otlier  than  an  equiva- 
lent ot plicaiuxf  Do  the  two  forms  maiuiain  their  inttigrilyT 
,  And  ia  there  any  well-attested  instance  of  their  occurring  in  one 
looalltjr  together,  each  preserving  its  identity  f 

Referring  back  to  U.plicatUH  and  its  equivalents,  more  eape. 
(dally  to  those  in  which  tbe  folds  have  become  nearly  or  quite 
obaolete,  it  may  not  be  out  of  place  to  remark  that  there  is  a  ape- 
oimen  of  nnitiislakablc  plicalus  from  the  Ohio  River,  in  the  Na- 
tional Maeeam  at  Washington  (Smithsonian  Institutiuuj,  entirely 
dtttitute  of  J'oUh. 
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February  6. 
The  President,  Dr.  Rusghenberqer,  in  the  chair. 
Thirty-seven  members  present. 


February  13. 

The  President,  Dr.  Rusghenberqer,  in  the  chair. 
Twenty-nii^e  members  present 

The  following  papers  were  presented  for  pablication : — 

"On  the  Fishes  of  Xorthem  Indiana.^'     By  D.  S.  Jordan. 

"On  the  Crenera  of  North  American  Fishes  "  By  D.  S.  Jordan 
and  Charles  H.  Gilbert. 

"List  of  Plants  recently  collected  on  Ship*s  Ballast  in  the 
Neighborhood  of  Philadelphia.-'     By  Isaac  Burk. 

In  conformity  with  Art-  III.  Chap.  Y.  of  the  By-laws,  W.  S.  W. 
Roschenberger,  £.  Goldsmith,  Persifor  Frazer,  Jr.,  Jos.  Leidy, 
Geo.  A.  Eoenig,  H.  C.  Humphre}-,  C.  P.  Kranth,  Wm.  H.  Dough- 
erty, R.  S.  Kenderdine,  Henry  C.  Chapman,  Alexander  Willcocks, 
and  W.  G.  Piatt  were  constituted  the  Physics  and  Chemistry  Sec- 
tion of  the  Academy  of  Natural  Sciences  of  Philadelphia. 


February  20. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Forty-six  meml)ers  present. 

The  deaths  of  Mr.  William  Struthers^  Dr.  Elisha  J.  Lewis,  and 
Dr.  Wm.  Byrd  Page  were  announced. 

Art.  9,  Chap.  I.  of  the  By-laws  was  amended  by  adding  the 
words,  ^  Provided  that  no  professor  or  assistant-professor  in  the 
Academy  shall  occupy  the  position  of  councillor — those  who  are 
ex-officio  members  of  council  excepted.'* 

On  the  Girafe. — Dr.  H.  C.  Chapman  remarked  that,  in  a  verbal 
communication  on  the  po^t-mortem  examination  of  a  Giraffe,  in 
the  Proceeding?  for  1^1  b^  p^^  ^^l*  he  described  and  figured 
the  mode  of  origin  of  the  great   bloodvessels  from   the  arch 
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^^^^Kof  tho  norU.  Ilaving  lately  Imd  tbo  opportniiity  uf  disspctiiig 
^^^H'^otlier  sijecimeii  which  diud  Id  tho  Zoologicial  Uanleus  nf  this 
^^^H.Sitj',  he  called  attention  to  a  slightly  ditTereiit  dispoaition  of  these 
^^^FresBela.  lu  this  caacan  innominate  gave  o(r  the  ri^ht  aiibelavian, 
^^^Biight  vertebml,  the  loft  siibcUviau,  and  len.  vertebral  aeimratuly, 
^^^f  and  then  termSnated  In  the  two  coiumun  carotids.  This  urrunge- 
I  ment  also  dilfera  from  that  descrilied  by  I'rof.  Owcii,thue  illustrat- 

r  ing  the  yariahility  in  the  origin  of  the  bloodvessels  in  these  animals. 

I  The  recurrent  laryngeal  nerve  was  found  as  described   by  the 

^^^^^  eminent  anatomist  just  mentioned,  that  is,  the  lower  two-thinls 
^^^^Lalmost  completely  atrophied,  while  the  upper  third  came  from  the 
^^^^1  fmeumogastric  just  below  the  superior  laryugeiil. 

Or  the  Sabits  of  Q¥i»oaIu$  porpumu^JomE  Wiucmx 
■poka  of  the  cwtom  of  ■ome  orow  bUdcbinb  (QutMolM  pvrffit- 
ffvw)  of  nting  tUh,  uid  their  method  of  catching  Uien  tatoajjft 
the  Uitcrrcntlm  of  vnntlMr  tmfmn). 

^  .  Lin  winter  when  on  ttie  shore  of  the  St.  John's  River,  near 
'£«1m  JMBlip,  in  Florida,  he  observed  an  unnsnal  commotion  among 
tlib'OroW  blackbirds,  which  were  congregating  near  the  water,  and 
Uixiofitly  looking  into  it.  Soon  a  loud  splash  and  noise  Wei's  m.ide 
in  the.Tloinity  by  a  large  bnaa  in  making  a  charge  upon  bis  favor- 
ite food)  the  small  fry,  which,  in  their  frantic  efforts  to  escape, 
jnn^ied  ont  uf  the  water,  and  many  of  them  foil  upon  the  land. 

'sm  bUckbirds,  whidi  wero  Bvidently  experts  at  tho  gami>,  im- 
mediately pounced  upon  the  small  lish  and  swallowed  tbein  before 
tbey  had  time  to  bop  back  into  .the  water.  This  performance  was 
repeated  many  times. 

On  one  occasion  he  examine<t  the  atoinach  of  a  base  in  order  to 
ascertain  what  it  had  taken  for  dinner.  In  it  he  found  a  rat  that 
had  evidently  been  imprisoned  only  a  short  time. 

Febrcabt  %1. 
The  President,  Dr.  KueoaKKBEROER,  in  the  chair. 

Forty-two  members  present. 

Frank  L.  Scribner  and  Mrs.  Mary  Wagner  were  elected  mem- 
bers. 

Prof.  Alphonse  Favre  of  Geneva,  Prof.  Paul  De  Loriol  of  Qe- 
neva,  Daron  Ferdinand  Freiherrn  Von  Richthofen  of  Berlin,  Dr. 
Ferd.  Von  Hochstetter  of  Vienna,  Prof.  Edouard  Desor  of  Neucha- 
tel,  Prof.  Ludwig  RtiUnieyer  of  Basel,  Prof.  Valerien  De  Mueller 
of  St.  Petersburg,  II.  Trautachold  of  Moscow,  and  Lieut.  A.  W. 
Vodges,  U.  S.  A.,  vfere  elected  correspondents. 

The  following  papers  were  ordered  to  be  printed: — 


1877.J  NATURAL  SCIENCES  OF  PHILADELPHIA.  39 


OV  CXBTADr  EXCREKEHTITIOirS  DEPOSITS  FOUND  IH  THE  WEST. 

BY  H.  W.  HENSHAW. 

In  the  volume  on  Zoology,  forming  one  of  Lt.  Wheeler's  reports 
to  the  chief  of  engineers,  several  pages  are  devoted  to  a  discussion 
of  the  origin  of  certain  resinous-like  substances,  found  in  the  cre- 
vices and  on  the  walls  of  many  of  the  rocky  canons  of  the  far  west, 
and  the  conclusion  arrived  at  that  these  were  the  excrementitious 
products  of  a  species  of  lizard,  Euphryne  obesa.  This  opinion 
chiefly  resulted  from  the  fact,  ascertained  by  chemical  analysis, 
that  these  products  were  composed  wholl}^  of  vegetable  matter;  in 
view  of  which  fact  the  original  supposition  that  they  had  been 
made  by  bats  was  abandoned,  the  diet  of  these  animals  being,  as  . 
is  well  known,  insectivorous.  Hence  their  origin  was  attributed 
to  the  herbivorous  lizard  above  mentioned,  the  inaccessibility  of 
many  of  the  spots  where  the  substance  was  noticed  being  deemed 
suflScient  proof  to  negative  the  possibility  of  its  originating  from 
any  other  mammal.  In  a  note  following,  however,  it  is  stated 
that  Prof.  Cope  believes  this  excrement  to  have  been  produced 
by  some  small  mammals,  as  the  Keotoma. 

As  a  matter  of  interest  to  some,  and  inasmuch  as  I  learn  that 
the  subject  has  again  been  brought  to  notice  by  the  receipt  of 
similar  specimens  by  the  Academy  of  Natural  Sciences  of  Phila- 
delphia, which  were  made  the  subject  of  remarks  at  one  of  the 
Society's  meetings,  I  propose  offering  a  few  suggestions  regarding 
these  deposits,  especially  since  I  believe  I  can  speak  with  some 
degree  of  positiveness  as  to  their  origin. 

During  the  past  season,  while  in  the  neighborhood  of  Lake 
Tahoe,  Cal.,  I  had  an  opportunity  of  examining  deposits  of  an 
exactly'  similar  character,  and  under  circumstances  which  admit 
of  no  doubt  in  my  own  mind  that  their  originators  are  the  big- 
eared  rats  {Neotoma)^  as  believed  by  Prof.  Cope. 

My  attention  was  directed  to  these  deposits  by  Mr.  H.  G. 
Parker,  of  Carson  City,  Nevada,  who  stated,  that,  when  visiting 
Cave  Rock,  on  the  borders  of  Tahoe,  some  ten  years  before,  he 
had  found  the  depressions  and  crevices  of  the  rock  to  be  inhabited 
by  large  numbers  of  a  rat,  which  he  described  as  having  large  ears 
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■od  a  bathy.tKil.     These  charactcmticB  point  with  certniiity  to  a 
jSaekma,  probably  N.  dnerea. 

Ineldeatally  Le  mentioned  the  "  liitumiiionu-likc"  deposite,  the 
,  origlii  of  vbleb  he  was  at  a  complete  loss  to  understand,  but  which 
heflnallf  wttsBed  himself  were  the  product  of  these  rats.  Vlsit- 
iag  (he  pkoe  myself,  I  found  the  deposits  as  described,  but  wu 
nnabU  to  obtain  any  proof  of  the  presence  of  tlie  rats.  It  is  poft- 
ribla  Umjt  mn  still  there,  but,  it  being  daytime,  had  hidden  awa/ 
ts  tha  moota  crevices;  or,  as  Is  quite  probtible,  that  their  former 
baimt  Is  now  deserted.  In  either  cose  the  fact  of  theif  format 
oeonpatiiHi  of  the  place  in  numbers,  as  attested  by  Mr.  Parker,  la 
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to  daeortba  tbam  is  detail  would  oooop;  too  mxuik  qpaoa,  X  wfll 
mention  them  briefly. 

Speolmwta  gathered  ttom  dlflbrat  parte  «f  tlw  rook  ehowad  all 
the  diffsrenoea  between  the  bard,  rounded,  pQl-lIka  axoramanta, 
which  oo  WW  oonid  miataka  tha  m^ra  of^  ud  tha  hardened  blta- 
mtnooa  aabatauoea,  in  ntaas,  whioh  bean  no  reeamblanee  at  all  to 
'  ^nremeat.  The  foroier  ts  fband  on  tha  flat  shelvea  of  todk^  where, 
however,  it  is  often  partially  disecdved  by  aotton  of  the  Drine,  and 
perhaps  too  by  water.  In  this  form  it  is  not  readily  recognizable, 
bat  a  careful  examination  will  show  the  rounded  excrements 
through  the  whole  moss,  especially  if  it  be  broken. 

In  one  case  I  found  a  creTice  which  bad  been  filled  up  to  the 
depth  of  at  least  two  feet,  with  the  stalks  of  weeds,  small  twigs, 
and  even  with  a  considerable  amount  of  bird's  feathers  inter- 
spersed. This  mass  was  evidently  the  accnmulation  of  years,  and 
had  served  as  a  neat.  Throughout  was  a  large  amount  of  dry  hard 
droppings,  from  which  the  urine  had  passed,  and  wliich  was  nn- 
mistakable.  The  nrine  charged  with  a  certain  amount  of  excr»- 
mentttious  matters  had  filtered  through,  to  form  below  the  singu- 
lar deposits. 

The  "conglomerate  masses"  then  are  simply  the  excrement  dis- 
solved by  urine,  and  carried  from  the  original  place  of  deposit  in 
crevices  or  on  shelves  by  water,  or  possibly  by  nrine  itself,  if  In 
sufficient  quantity,  and  deposited  on  tlie  faces  of  the  walls,  where 
it  is  perfectly  true  no  animal  without  wings  could  reach;  and 
in  many  cases,  it  might  be  added  with  equal  tratb,  could  not  de- 
posit the  masses  if  they  could  reach  the  spot,  inasmuch  as  they  are 
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sometimes  found  on  the  roof  of  a  hollow  rook  where  they  trickle 
from  above. 

This  will  account  for  the  presence  of  the  substance  many  feet 
away  from  the  place  where  first  deposited. 

Finally,  all  the  regions  in  which  these  masses  of  excrement  are 
found  are  known  to  be  inhabited  by  the  Neofoma,  The  chemical 
analj'sis  of  these  deposits  made  by  Dr.  Loew  is  also  entirely  in 
accordance  with  such  an  origin,  as  the  Neotoma  is  eminently  a 
Tegetarian.  Some  of  the  deposits  are  unquestionably  of  great  age, 
and  the  particular  localities  may  or  may  not  be  inhabited  at  the 
present  time  by  the  rats.  In  man}'  cases  the}'  certainly  arc  not, 
lis  the  erosion  and  breaking  awa}'  of  masses  of  the  cliffs  has  in 
many  instances  rendered  inaccessible  points  which  formerly  per- 
mitted free  access. 


_wa- 
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B»  DAVID  S-  JOHOAN,  M.B, 

The  material  on  nhicli  the  prescut  paper  is  bitsed  nas  collected, 
in  thaaammer  on  875,  in  the  streams  and  clear,  deep  lakes  or  the 
northern  part  of  Indiana,  by  Mr.  Caleb  Cooke,  in  the  interest  of 
the  Peabodf  }kIiiBeiim  of  Science,  and  Dr.  G.  M.  Lcvettc,  in  the 
intareat  of  the  Indiana  Geological  Survey. 

The  ooltectioii  consists  eliiefiy  of  small  fisbcB — darters,  snnQBb, 
and  minnowa— with  the  young  of  some  larger  spcclea.  About  80 
spedea  In  all  aio  repreaentei). 

The  following  arc  the  loonlities : — 

L  LakM  wttbont  ontlot  to  the  tea. 
a.  Clear  Lake,  La  Porte  Oo. 
>.  Pine  Lake,  La  Porte  Co. 
IL  Waten  trfbntarr  to  Lake  Hlt^gaa  throng  BL  Joeepta'e  ISTer  and 
Ita  braBch,-the  Elkhart. 
a.  Bonth  Fork  of  the  Elkhart,  Borne  Clt;,  Koble  Co. 
i.  Tamarack  Ron,  two  mllH  aoath  of  Rome  Qty. 
0.  Adams  Lake,  La  Grange  Co. 

d.  Stream  at  Syracuse,  in  Eotciusko  Co. 

III.  Waters  iribntary  to  Lake  Erie  through  the  Hanmee  River  and  lis 

branch,  "St.  Joseph's  of  tlie  Maumee." 
a.  Henderson  Lake  and  Creek,  EcDdallviile,  Noble  Co. 
ft.  Bttwyer  Creek,  outlet  of  Long  Lake,  Eendallville. 

e.  Outlet  of  Blzel's  Lake,  Eendallville. 

IV.  Waters  tributary  to  the  Illinois  Blver  through  Eankakee  River. 

a.  Mill-pond  and  Creek,  Union  Hills,  La  Porte  Co. 
V,  Water*  tributary  to  the  Upper  Waliseh  thmngb  Tippecanoe  River. 
a.  Lake  Hanltou,  Rochester,  Fulion  Co. 
ft.  Centre  Lake,  Warsaw,  Kosciusko  Co. 
0.  Lake  Tippecanoe,  Eosciuskn  Co. 
VL  The  Lower  Wahash  (Coll.  P.  W.  Putnam,  1871  >. 

a.  Wnbnsh  niver,  Hutsonvillc,  Crawford  Co.,  Illinois. 
ft.  WftbrtBli  River,  Merom,  Snlllvan  Co.,  Ind. 
c    Tiirman's  Creek,  Sullivan  Co. 

d.  A  few  B]ipcimenB  in  my  own  collections  from  Terre  Haute. 
Viijo  Co. 
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For  purposes  of  comparison  I  add: — 
VII.  White  niver  and  ilB  tribularies—Fall  Creek,  Eflgie  Creek,  Pleasant 
Run,  and  Poguc'a  Run-in  llie  hcigliborhoixl  of  Indiaoapoiia,  in 
Uarion  Co.  ;  and  Hurricane  Creek,  in  Jnhnson  Co.  (Coltectioni 
of  Prof.  H.  E.  Copeland  and  myself  in  1874-77). 

It  will  be  noticed  tlmt,  excepting  Nos.  VI.  .and  VII.,  the  above- 
mentioned  localities  are  near  together,  all  within  a  radius  of  50 
miles,  but  on  five  different  sides  of  the  water-shed  of  northern 
Indiana.  A  glance  at  tlie  table  below  will  s))ow,  however,  that, 
in  all  these  npland  streams  and  lakes,  the  Gsh-fauna  is  essentially 
the  same,  although  in  some  cases  the  waters  flow  to  the  Gulf  of 
Mexico,  in  others  to  the  Oulf  of  St.  Lawrence.  On  the  other 
hand,  l>ctwecn  the  faunae  of  the  upper  course  of  the  Wabash  River 
and  that  of  tlic  lower,  and  Itetween  both  and  the  fauna  of  White 
River,  there  will  be  noticed  certain  striking  differences. 

These  facts  may  be  formulated  as  follows:  More  species  of 
fishes  are  common  to  the  iiead-waters  of  atre.iros  rising  on  different 
sides  of  a  water-shed  than  are  common  to  the  npland  and  lowland 
courses  of  ttie  same  stream.  This  subject  is  ably  discussed  by 
Prof.  Cope  (Journ.  Acad.  Nat.  Sci.,  Pliil.,  18G8,  242-.246>. 

lu  the  following  Ltblc  are  given,  opposite  (he  name  of  each  flsh, 
the  nuiiiberofs]X'i'imens  thereof  in  the  collection  from  each  of  the 
different  water-basins ; — 
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PBRCIDJE. 
Miemperen  punciukta.  L'liin.  . 
Bolcichtlivn  en*.  Jor.  &  Cn|ielftnd    . 
Xnltinnoruaniffer  (Kaf.).  -Tor.  . 
EtlK-ngtoniafltilirllnrciRiif ),  Jor.    . 
P<FeilichlliysvsriniuH  (Kin.),  Ag.  . 
Pirrillchlliys  iiprcialiiliH.  .\g.    . 
BnlMiMimn  brevi|>inne,  Cnpe    . 
DlpWiinn  blcnninidcH.  Rnt. 
Imiwloina  shumardii  (Grd.)>  Jordan 
Alvurdius  ospro,  Copi:  lii:  Jordan 
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SALMONID  m. 


CTPRIWIDJI. 
Csmpostomft  aiiniiiiiliini  (K:il-),  Ag. 
Hylinrliyrdin- Li..t».,.-(Itnf.),Ag. 

Enrvmlm  Ini.'i.v.r'a    i\\ir  .    '     '. 
Spm^liins  ( .Ti.injili-  (Mil  ).  Put. 
Nf>cr.mifl  iri^iilt:ilii»  (Kirt.).  C.  &  3. 
KiiCiimts  smlilops  (Ilaf.),  C.  &  J.     . 
Nocomis  jliwimilis    Sirl.  ,  C.  &  J. . 
RhinirhitiVB  oblusua,  kg. 
BlilniclitbVa  nlronnsuf  (MIL),  Ag.  , 

HvlKipsiH  plinnbfolus,  C.n]\e      . 

9(Kirl.),  Ag.    , 
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t-pisi-mn  ?i.iiiricrps,  Cop* 
Miiiniliis  >pil(ipleruj,  i'npc 
Minnilus  [.imloslHniis  (Ord.),  C.  &  3 
Hiiniiliis  Tiriommlis.  Cnpc 
Minnilus  dlncmns,  Rnf.     . 
5Iinniliiiiriil>elIuB  (.\-i.).  Jnr.  . 
Minnilnx  riihrifrniis  (('")").  3nr. 
KotVDiigonuB  aiQFricniiiis  (Lac),  JoT. 

CATOSTOMID.S. 

CBtoftlomiis  Icre-  (MM.),  Let 
Caliiflonius  niijTiriiii-.  I.rS, 
Eriniy7,nn  obloTiKUS  (Mit  1.  C.  &  3.  . 
Erimvzon  luclanops  (liHf.),  C  &  J. . 
Mos.«lonia  anisuriim,  Ruf.        . 
Hoiostiimft  diiqupsnii  (LoS.).  Jor. 

Pb.rn|,lirirvn\  atrm.ilii-.  Cope  . 

Carp'mdes  cpirpin,  Itiif. 
Icbtliyobus  biibniua,  Itnf. 

SILCRIDJa. 
Ictalnras  piinclaliin  (itnl',),  Jor. 
Amitirui  cupreas,  Raf. 
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SILURID^. 

Ammnis  nebuIoBua  <Le8.).  Gill 

Amlurii?  iiirnHiiH  ( l><-k.),  Gill . 

KoIilrusflHvuB,  B«r. 

Noturus  miiirus,  Jor.  Mss 

AMnD2. 
Amin  calva,  L 

LBPID03TEIID2I. 

Lepidosleus-liuroneiiiis.  Kicli."     . 

PDLTODONTIDiB. 

Polyodon  folium,  Lac 

PBTHOMYZOKTID^. 

FetromjKou  uiger.  Knll 

PelromyKoii  nrgenteui,  Eirt 
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Notea  and  Descriptions. 
I  give  here  notes  on  eome  of  the  foregoing  species,  witti  descrip- 
tione  of  those  less  known,  as  well  as  of  &  few  new  species  whicli 
have  come  to  my  notice  fVom  Indiana,  Wisconsin,  and  lUinois. 
1.  BaltiahtliTi  Ml,  JordKO  end  Copfltnd,  n.  i. 

Boleichthff*  exilii,  Jordan  Hun.  Vert.,  1876  (in  part— probablj  not  of 

Girard  Proc.  Acad.  Nal.  8ci.,  Pliila.,  18Sfl). 
BokUkthyt  tot,  JordfiD  Mss.     NeUnn  Bull.  Ills.  Muaentn  Nat.  Hist. 

Soc-,  1878,  34  (purtUl  diagnosis,  Wis.  and  N.  Ills.) 
T  BoleieMfiyt  exilit.  Nelson  Bull.  Ills.  Mas.  Nat.  Hist.,  84  (the  small 
Bpedes  or  vartetj  noled  below). 
Body  elongated,  slender,  somewhat  compressed,  especially  be- 
hind, rather  heavy  forwards,  with  long  caudal  peduncle.     Head 
ratlier  long,   rounded   in   front,  3J   in   length,  withont  caudal. 
Greatest  depth  of  body  5}  in  length.    Month  small,  little  oblique, 
the  upper  Jtiw  a  very  little  longest.    Eye  large,  3J  in  head,  rather 
high  up,  longer  than  snout. 
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Dorsal  fins  high,  about  equal,  the  second  highest,  rather  short- 
est, the  two  well  separated.  Anal  moderate,  smaller  than  second 
dorsal,  caudal  truncate.  Pectorals  rather  short,  reaching  a))out 
as  far  as  tip  of  ventrals,  not  §  the  distance  to  vent.  Cheeks,  oper- 
cles,  neck,  and  ventral  region  with  small  scales.  Thoracic  region 
naked.  Vent  a  trifle  nearer  snout  than  tip  of  caudal.  Lateral 
line  to  end  of  first  dorsal  on  22  to  26  scales,  the  total  number 
1)eing  57  to  59. 

Color  (in  alcohol)  dark  olive,  with  darker  markings,  i.e.,  10  or 
12  blackish  dorsal  spots  or  bars,  and  as  many  short  bars  across 
the  lateral  line  nearly  opposite  the  dorsal  bars  but  not  continuous 
with  them.  Various  sharply  defined  but  irregular  black  markings 
on  lower  parts  of  sides  and  on  cheeks,  etc.  Second  dorsal,  caudal, 
and  pectorals  strongly  marked  with  wavy  black  bands  as  in  Cato- 
notus.  In  females  the  first  dorsal  is  similarl}^  specked.  In  males 
dark  terminal  and  basal  bars  are  present  (blue  in  life).  Top  of 
bead  dark.  A  black  streak  forward  from  eye,  and  another  down- 
ward. 

The  life  colors  are  very  brilliant.  The  interspaces  between  the 
lateral  bars  as  well  as  most  of  the  ventral  region  are  of  a  brilliant 
vermilion.  The  first  dorsal  is  bright  blue,  with  a  broad  median 
band  of  crimson. 

Fin  rays  D.  ix — 1 1  (rarely  x — 10  or  x — 11)  A  ii — 7. 

Length  2 J  to  3  inches.  Habitat:  Rock  River,  Wisconsin,  Wis- 
consin River,  Fox  River,  Illinois,  and  streams  of  North  Indiana. 

In  Fox  River  (Wis.)  Suamico  River,  and  other  tributaries  of 
Lake  Michigan,  there  occurs  in  abundance  another  Boleichthys; 
but  whether  specifically  distinct  from  B.  eos  or  not  I  am  unable  to 
say.  My  numerous  specimens  are  all  smaller,  shorter,  with  large 
scales.  Their  coloration  is  different — plain  brown  with  several 
large  round  red  spots.  This  form  is  the  B,  exilis  of  Nelson's 
paper,  and  partly  that  of  the  Man.  Vert.,  but  it  is  very  doubtful 
whether  it  is  Girard's  species  which  was  described  from  the  Upper 
Missouri. 

The  genus  Boleichthys  is  very  close  to  Poecilichthys,  I  know 
of  no  character  on  which  to  separate  the  eastern  species  as  Holo- 
lepis.  The  short-arched  lateral  line  and  distinct,  sub-equal  dorsal 
fins  as  well  as  the  general  form  seem  to  be  common  to  all. 


? 
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2.  Hothonotut  niger  (tuf,),  Jor. 

This  bcjiutiful  and  rare  §ppciP8  lias  lieeji  noticed  by  few  niilhore, 
and  lias  been  properly  described  by  atill  fewer.  The  following 
seems  to  be  its  synonymy : — 

EtJieoitnina  nigra.  Rat.  Icli.  Ob.  IfiSO,  S7  (Kentucky;  a  superficial  do- 

scriptloD). 
Nothomtui  niger,  Jordan  Bull.  BulT.  Nut.  Ilisl.  Boc.  1870,  03,  184 

tnameonly).    Man.  Vcri.,  187fl,  '.'1(1  (male  sppciraen). 
PirrMkhlhi/i  »i>r,  Jordan  nnd  Copi-land  Bull.  Buff.  Nst.  UUl.  Sfic, 

lH7(l,1«3{nanicoDly).   NelsonBull,  Ille.  Nat,  Hist.  Mhb.  31{WBbnsh 

Vnllpy). 
Ethfitt-ma  maeulnta,  Kfniand  Btwl.  Jonm,  Nat.  Hist.,  III..  S76. 1841 

I  ilescriplion  incomplotu  and  partly  erroncona).    Blorer  SyaopBis,  371] 

1840. 
yothonolut  mutulafui,  AgnssU  Bull.  M.  C.  Z.,  I8C3,  3  (name  only). 
BoUoioma  marulatum,  LpVaillant,  Arcliivea  du  Museum,  1873. 
Catonotui  maciitntuii,  Jordiw  Inil.  GpoI.  Btirv.,  1874, 214  (name  only). 
Pacitiehthgii  eamurv;  Cope,  Prnc,  Am.  Phil.  Soc.  1870,  205  (Cumber- 

land  RSrer,  Tenn.    Excellent  dcscripiion). 

S.  PsdIlehtliyinrlBtn*  (KIrt.).  Ag. 

PaMMil/iyt  eariiUitt  (Storer),  Ag.,  and  of  moat  anthers. 

I  have  restored  Dr.  Eirtland's  name  for  this  apecies  for  the 
rcnsons  ■jiveii  liclow.  His  desi-riptioii  of  Efhroffomo  varrafn  has 
been  variously  misunderstood,  as  may  be  seen  in  its  reference  to 
genus  ffadroplerus  by  Putnam  and  Boteosoma  by  Le  Yaillant. 
The  latter  author  establishes  a  new  genus,  Aslalichlhys,  for  P.ccem- 
leus  and  its  relatives,  because,  as  assumed,  the  original  type  of 
Pacilichlhya,  Ag.  (E.  variala)  is  a  Boleosoma.  Dr.  Eirtland 
ascribes  twelve  dorsal  spines  to  his  variala  and  ten  to  his  macu- 
lata.  The  reverse  is  the  truth,  and  the  two  figures  were  perhaps 
accidentally  interchanged,  otlierwise  his  descriptions  in  both  cases 
are  characteristic  and  fairly  correct. 

Recently  specimens  from  Wisconsin,  fnlly  identified  as  P.  caeru- 
leus  (Storer)  by  Profs.  Putnam,  Cope,  Copeland,  and  the  writer, 
were  sent  by  Dr.  Hoy  to  Dr.  Eirtland,  who  unhesitatingly  pro- 
nounced them  to  be  Ms  own  Etheosloma  variala.  The  following 
in  regard  to  this  point  is  from  a  private  letter  from  Dr.  Eirtland 
to  Dr.  Hoy  in  November,  1876. 

"The  Eikeostoma  variala  I  first  indicated  as  an  undescribed 
species  of  fish  in  the  2d  Geological  Report  of  Ohio,  Nov.  1,  1838. 
In  1841  I  published  a  description  of  it  in  Vol.  III.  of  the  Boston 
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Journal  of  Natural  History,  p.  274.'  In  1838  I  indicated  it  as  a 
native  of  the  upper  waters  of  the  Ohio,  and  of  the  Lake  Erie 
waters. 

'^  Dr.  Storer  first  described  the  Etheostoma  cop.rulea  in  the  Pro- 
cee<lings  of  the  Boston  Society  of  Natural  History  in  1845.  At 
the  time  Dr.  Storer 's  description  appeared  I  had  no  doubt  that 
his  fish  was  the  same  as  my  variata^  nor  have  I  seen  any  reason 
since  to  change  that  conclusion.  His  specimen  was  probably 
received  preserved  in  spirits;  mine  was  described  as  it  was  fresh 
and  alive — conditions  affecting  extensively  their  appearance.  Sex, 
season  of  the  3'ear,  spawning,  locality,  etc.,  var}'  greatlj'  the  charac- 
ter of  fishes,  and  none  more  than  this  Etheostoma. 

"  My  figure  and  description  were  made  out  from  an  old  and  large 
male  taken  from  the  spawning  bed  in  the  Mahoning  River,  in 
Youngstown,  just  as  it  had  discharged  its  milt.  It  was  lank, 
dull,  and  easily  capture<l  in  its  weak  and  emaciated  condition,  as 
all  male  fish  are  prone  to  be  at  this  juncture.  The  brilliancy  of 
its  coloration  had  not  yet  become  impaired.  In  a  collection  of 
many  specimens  you  may  find  almost  each  one  to  differ  from  the 
others — some  so  essentially  in  their  characters  as  to  furnish  new 
species  to  our  '  new  species  mongers.' 

^^To  that  class  of  meddling  naturalists  I  belonged  at  the  time 
I  described  the  Etheostoma  erythrogaster  and  figured  it  in  Hamil- 
ton Smith's  'Annals  of  Science.'  It  was  a  variety  no  doubt  of  the 
variala^  a  female  teeming  with  eggs." 

4.  Imoitoma  ihomardii.  (Grd.)  Jordan. 

Hadropt^rus  shunuirdi^  Grd.  Proc.  Acad.  Nat.  Sci.  Pbila.,  1859,  100, 
Arkansas.  Etheostoma  $humardiiy  Jord.  &  Copel.  Bull.  Bufil.  Soc. 
Nat.  Sci.  1878. 

Several  specimens  from  the  Wabash  River  at  Hutsonville,  are 
probably  referable  to  this  species.  They  appear  to  represent  a 
Dew  generic  t^'pe,  for  which  the  name  Tm/)stoma  is  proposed  {eimi 
to  move,  go — stoma  mouth,  in  allusion  to  the  projectile  jaw,  which 
distinguishes  this  genus  from  Aloordius).  Imostoma  may  be  thus 
characterized:  Lateral  line  complete;  body  scaly;  no  ventral 
plates  (?);  upper-jaw  projectile;  vomerine  teeth;  anal  as  large  as 
second  dorsal.  Type,  8|>eciroens  from  Wabash  River  supposed  to 
be  HadropteruB  shumardii^  Grd. 

Specific  characters. — Body  stout  and  heavy  forward,  com- 
pressed behind.     Depth  about  5  in  length.     Head  blunt,  broad. 
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and  tliick,  resembling  tliat  of  Diphiiium  {H'josloma,  Ag.),  Its 
length  3J  in  leDgtli  of  liody  to  cniuUI,  its  depth  nt  pupil  hntf  its 
leiigtii.  Eye  large,  rather  shorter  limn  snout,  Sj  in  head.  In- 
teroiliilal  width  \  of  eye. 

Month  largo  and  bro.iil,  the  lower  jaw  wide,  n  little  fthorter  than 
upper;  maxillary  reaching  to  eye.  Cheeks,  operelea,  and  neck 
sealy ;  chest  naked.  Abdominal  region  naked  anteriorly,  ecaly  in 
front  of  vent;  no  traces  of  miicronate  plates  in  any  of  my  speci- 
mens. Scales  of  body  raliier  large;  lateral  line  with  56  scales, 
about  Q  above  and  11  below. 

Fin  rays,  D.  x — 15,  A.  ii.  U. 

Dorsal  fltis  large,  first  larger  than  second,  which  is  smaller  than 
anal,  the  two  dorsal  flus  well  separated.  Aiinl  fin  large,  pro- 
longed behind,  farther  than  the  dorsal;  in  one  specimen  greatly 
elei'nted,reno]jing  to  the  caudal.  Thiols  pcrliapsn  sexual  feature. 
Anal  spines  large,  the  first  largest.  Pectorals  reaching  to  tips  of 
vontrais  5  to  vent. 

Color  dark,  densely  but  vaguely  blotched  with  darker  but  not 
black.  Sides  with  10  or  IS  oiiscnre  blotches,  the  anterior  ones 
liars,  A  large  black  spot  on  base  of  spinous  dorsal  behind,  and  a 
small  one  in  front.  Second  dorsal,  caudal  and  pectoral  barred  as 
in  Alvordius  aspro.  A  very  strong  black  suborbital  bar,  and  a 
faint  dark  tine  across  muEEle.     Length  3  inches. 

Habitat.  Wabash  River  (Jordan),  Arkansas  River  (Oirard). 
b.  Alvordlot  phoxooiphaln*  (Nclaoo),  Cop«  and  Jordan. 

BtUoiloma  phoxoeephalum.  Nelson,  Bull.  Ills.  Hua.  Nat.  Hist.  I.  1876, 
35  (Illinois  River),  Jordan  and  Copeland,  Bull.  Buff.  Soc.  Nat.  Scl. 
1876. 

An  additional  specimen  of  this  speeics,  in  better  preservation 
than  any  of  Nelson's  types,  enables  rae  to  give  a  fuller  description, 
and  to  correct  one  or  two  alight  errors  in  the  original  account. 

Body  rather  slender,  compressed,  depth  6^  in  length.  Head  4 
in  length,  extremely  long,  narrow,  and  tapering ;  the  snout  very 
acuminate.  Mouth  large,  somewhat  oblique,  the  maxillary  reach- 
ing to  eye,  the  lower  jaw  nnnsnally  narrow  and  long,  scarcely 
shorter  than  upper.  Depth  of  head  at  pupil  one-third  its  length. 
Eye  4}  in  head,  about  equal  to  snout ;  half  wider  than  interorbital 
space.  Teeth  small,  on  jaws  and  vomer.  Upper-jaw  not  pro- 
jectile. 

Cliecks,  opercles,  and  neck  with  small  scales;   those  on  the 
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cheeks  imbedded  but  numerous ;  chest  naked.  Yentral  line  with 
enlarged  plates.  Scales  small,  68  in  lateral  line,  about  12  above 
and  14  below.  Fin  rays,  dorsal  xii — 13  (xiii — 12,  Nelson)  A.  ii.  9. 
Dorsal  fins  well  apart,  the  second  about  equal  to  anal ;  the  spinous 
dorsal  long ;  caudal  lunate.  Pectorals  reaching  to  tips  of  ventrals, 
f  to  vent. 

Color  brownish  above,  mottled  with  darker.  Lateral  line  with 
about  12  blackish  spots,  which  are  more  or  less  quadrate,  and 
scarcely  twice  the  size  of  the  e^'c.  Both  dorsals,  and  caudal  with 
narrow  dark  bars  of  spots.  A  black  streak  on  muzzle,  but  the 
suborbital  bar  very  obscure.  A  small  black  spot  at  each  end  of 
the  lateral  line. 

The  peculiar  form  of  the  head  and  mouth  separate  this  at  once 
from  all  the  previously  known  species  except  A,  macrocephalus^ 
Cope.  The  latter  has  naked  cheeks  and  opercles,  and  differs  in 
several  other  respects. 

HahitaL  Illinois  River  (Nelson),  Wabash  River  (Jordan). 

6.  Alvordini  aipro,  Cope  and  Jordan,  nom.  sp.  noT. 

Etheoitoma  blennioidet,  Kirtlaiid,  Boat.  Journ.  Nat.  Hist,  (figure,  but 

not  description,  which  is  copied  from  Rafinesque). 
E.  blennioidei^  Agassi z,  and  later  writers. 

Etheostoma  hlennioides^  Raf.,  is  the  fish  usually  known  as  Hyos- 
ioma  cymatogrammum^  and  for  that  fish  his  name  must  be  retained. 
EMennioides^  Auct.,  being  thus  left  without  a  specific  name,  that 
of  a»pro  is  here  proposed. 

The  genus  Etheostoma^  Raf.,  was  originally  based  on  E.  flabel- 
laris^  E.  caprodes^  and  E.  hlennioides.  The  last  two  afterwards 
formed  the  subgenus  Di'plesion,  leaving  Etheostoma  for  E.  JIaheU 
lare. 

7.  AlTordiai  evidei,  Jordan  A  Copeland,  sp.  nov. 

Etheostoma  mgrofasciatum,  Manual  Vert.  1876,  p.  223  (not  Hadrop* 

teruB  niffrofaseiatu$^  Ag.). 
Etheostoma  evidesj  Jordan  &  Copeland,  Mss.  in  Nelson,  Bulletin  Ills. 

Hist.  Soc.  Dec.  1876,  p.  36. 

Body  elongate,  rather  short  for  the  genus,  little  compressed, 
depth  5^  in  length,  without  caudal.  Head  heavy,  4^  in  length  to 
caudal;  its  greatest  depth  equal  to  its  breadth,  1|  in  its  length. 
Profile  convex,  outlines  prominent  just  behind  eyes,  depressed  at 
occiput.  £3*6  large,  rather  high,  their  length  rather  more  than 
snout,  and  than  intcrorbital  space  3^  in  head.    Upper  jaw  a  little 
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the  longer.  Moutli  not  so  Urge  ns  in  A.  aepro,  s  little  oblique, 
tlie  iiiitxillary  rcncliing  to  opposite  Tront  of  orbit.  VoraorJiie  teuib. 
Upper  jaw  not  piotraclile,  tho  skin  of  the  mi'ldle  of  tin?  lip 
contiuuouH  Willi  tliiit  of  tlic  foi'diHuil.  CIil'l-Ics,  iicnk  nbnvit,  nud 
throat  oaked  ;  opciclcs  with  a  fuw  ratlicr  Inigc  sc&leti-  Ventral 
atrip  naked  in  one  spccimL'n,  with  a  few  enlarged  scales  in  the 
other.     Vent  midway  between  eye  and  tip  of  caudal. 

Fin  rays;  dorsal  x— 10  (xl— 10),  anal  ii.  8  (!i.  9). 

Peetoral  Una  us  long  as  head,  tliuir  tipa  about  even  with  those 

tof  thu  VL'ntrals.  Vuntrals  long,  thoir  tips  roat^liing  j  the  dist^mee 
to  vent.  Anal  rathL'r  short  and  unitsitnlly  high,  the  longest  rays 
estei.ding  farlljiT  biu'k  tli;ui  tliu  U>u^<-»1  dc)r9»I  i-iiy;.  when  Uio  tin 
I*  dflpruMd,  the  iMlgfat  ci  %b»  loagoM  nij'f  tba  Isiigth  of  the  heed. 
Aoftt  spines  weUftevriofwd,  their  height  S^  1b  head. 

Spinous  dortel  long,  noderfttely  high,  lowur  theaithe  soft  dor* 
sal,  its  base  equal  to  the  distance  from  its  Una  ray  to  the  front  <rf 
the  eye.  Dorsal  fins  wdl  apart,  separated  by  a  dletaaoe  greater 
^an  the  diameter  of  the  eye.  Second  donal  lower  than  anal,  hot 
with  a  longer  base,  the  two  flns  abont  eqnal  in  abeolnte  size. 
Oandal  fin  moderate,  enarglDate,  as  long  as  fh>m  tip  of  mnule  to 
anterior  mai^n  of  operole. 

Color  dark-grayish  or  olivaceoas  above,  tessellated  with  black. 
Top  of  head  dark.  A  black  band  across  top  of  head,  Just  behind 
the  intcrorbital  space;  a  distinct  vertical  auborbitallmr;  abroad 
horizontal  stripe  across  upper  part  of  cheeks  on  the  level  of  the 
pitpil,  becoming  a  narrow  stripe  across  tlic  opercle. 

Body  with  about  seven  broad  transverse  black  bars,  extending 
from  below  lateral  line  on  one  side  across  the  back  and  down  the 
other  side.  Thcsearerather  faint  above,  their  color  blending  with 
the  dark  of  the  back,  and  they  are  broadest  and  most  distinct 
along  the  lateral  line,  jnst  below  wliich  they  end  rather  abruptly. 
These  bars  are  wider  than  the  eye,  and  most  of  them  extend  a 
distance  below  the  lateral  line  eqnal  to  the  diameter  of  the  eye. 
These  bars  arc  connected  along  the  lateral  line  by  a  faint  black 
stripe.  The  fourth  band  is  ratlier  the  most  distinct,  and  it  passes 
over  the  hack  in  the  Interspace  between  the  two  dorsal  fins.  The 
two  posterior  bars  are  rounded  and  spot-like,  but  they  also  meet 
across  tlic  back.  Dorsal  with  one  or  two  longitudinal  blackish 
streaks,  and  some  vague  markings  on  caudal.  Fins  otherwise 
uncolored. 


] 
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Belly  and  lower  parts  clear,  creamy,  becoming  pale  orange 
behind  ventrals.  Interspaces  between  bands  whitish  with  dark 
spots.  In  the  smaller  specimen  which  has  been  longer  in  alcohol, 
the  black  has  faded  to  a  dark  chestnut. 

Habitat,  White  River  near  Indianapolis  in  rapid  water  on  stony 
bottom.  The  three  specimens  known  were  taken  by  Prof.  Cope- 
land  and  the  writer  at  the  same  point  at  different  times.  The 
largest  specimen  measures  2j^  inches,  the  others  2^. 

This  species  is  one  of  the  most  beautiful  of  all  tlie  darters.  Its 
colors,  though  not  gaudy,  are  very  striking,  and  quite  unlike  those 
of  any  other  species  known  to  me,  resembling  most  those  of  Aluor- 
dius  a^pro. 

In  the  Manual  of  the  Vertebrates  of  the  N.  E.  U.  S.,  I  identified 
the  only  specimen  then  in  my  possession  with  Hadroptertis  nigro- 
fascialus^  Ag.,  but  that  species  turns  out  to  be  something  quite 
different.  The  small  number  of  dorsal  spines  as  well  as  the  pecu- 
liar coloration  separates  A,  evides  at  once  from  its  congeners 
aspro^  maculatus^  vmcrocephalua^  phoxocephalus^  and  neviaensia, 
A./cMciaius  is  the  only  species  which  resembles  it  in  this  respect, 
but  it  is  otherwise  entirely  different. 

Pereina  maniton,  Jorcbin,  sp.  dot. 

Body  elongate,  cylindrical,  less  compressed  than  in  P.  caprodes^ 
the  depth  being  about  7  in  length.  Head  4^^  in  length  (without 
caudal),  slender,  but  noticeably  shorter  and  broader  than  in  P. 
caprodes^  the  snout  being  considerably  shorter,  blunter,  and  less 
sloping.  Eye  large,  about  equal  to  snout,  3^  to  4  in  head,  greater 
than  interorbital  space.  Mouth  small,  less  inferior,  and  less  deeply 
clefl  than  in  P.  caprodes^  the  maxillary  not  extending  to  opposite 
eye,  the  upper  lip — as  in  P.  caprodes — not  protractile.  Cheeks 
and  opercles  with  small  scales,  the  former  hardly  visible. 

Scales  small,  about  90  in  the  lateral  line,  which  is  well-developed 
and  continuous.  Ventral  line  with  enlarged,  mucronate  plates  (in 
one  specimen — in  the  others  naked) ;  chest  naked ;  region  anterior 
to  dorsal  fin  above  entirely  scaleless  and  smooth — in  P.  caprodes 
this  region  is  densely  scaled,  like  the  sides. 

Fin  rays,  D.  XV.,  14.     A.  II.,  10. 

Fins  moderate,  ventrals  reaching  about  half  way  to  vent,  rather 
further  than  pectorals. 

Colors  black  and  yellowish  olive,  as  in  P.  caprodes^  but  the 
pattern  different.     The  back  irregularl}'  and  strongly  marbled  as 
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in  Alvordiut  aepro,  the  litteral  bara  being  short,  aad  not  extend- 
ing up  the  sidcB  inni'h  ubove  the  Ititcriil  Hue,  the  bars  on  one 
Bide  not  meeting  their  fellows  on  the  ogiposite  sSde.  The  bars 
thcmsehes  are  siibequal,  not  so  sharply  deQncd  ns  in  /'.  t^apyoj^i, 
abort,  about  20  lu  number,  the  last  fvw  blotch  like,  the  last  otio  a 
round  jet  black  spot. 

la  P.  caprodei  the  bars  are  alternately  long  and  short,  and  eauh 
one  meets  its  fL-llow  of  the  other  side  across  the  back,  a  particularly 
distinct  one  crossing  the  back  between  the  dorsal  fins. 

Dorsal  llns  and  caudal  mottled  in  both  species. 

Habitat.  Lake  Manitou  in  N.  Ind.,  one  of  tiie  sources  of  Tippo- 
oaiioo  R.,  3  specimens  in  the  Ind.  State  collection,  each  3^  to  3^ 
inches  long. 

This  species  is,  of  course,  closely  allied  to  P.  caprod^g,  but  the 
diffei'ent  uolorution  and  physiognomy,  as  well  as  the  smooth  neck, 
veil  distinguish  it, 

P.  carbonar-ia,  B.  and  0.,  from  Texas,  is  apparently  not  identical 
with  P.  caprodet.  I  liave  numerous  specimens  of  the  latter  from 
AUbamii  R. 

GompariKon  of  the  Eiheottomoid  Genera. 
The  genera,  which  seem  to  be  worthy  of  retention,  in  the  pecu- 
liar group,  family,  or  subEamily  of  Etkeoilomidee  (or  inee),  may  be 
thus  compared : — 

*  No  lateral  line ;  dorsal  flna  Bmnll,  not  very  unequal,  the  two  well  separaled, 
botb  larger  tbnn  anal ;  Jaws  about  even ;  scales  large  ;  on  ventral 
plates;  upper  Jaw  not  protractile;  size  small;  colors  dull;  fins 
barred.  MicnOFERCA,  1. 

**  Latcralline  present  on  anterior  balfof  body  or  less;  upper  jaw  not  pro- 
IrHClile ;  caudal  rounded  ;  no  ventral  plates ;  second  dorsal  larger 
tban  anal ;  fins  barred. 
f  Dorsal  Sds  well  separated,  about  equal ;  Jaws  nearly  equal ;   lateral 
line  curved  high  over  pectorals ;  cheeks  and  opcrcles  scaly  ;  body 
elongated  and  compressed  ;  colors  often  brigbt.    Boi.EicnTirvs,  3. 
ft  Dorsal  das  disiinct,  about  equal,  the  first  short,  but  nearl7  as  high  as 
second  ;  clioeks  and  opcrcles  scaly ;  lower  Jaw  longest ;  body  elon. 
gated :  a  dark  lateral  band.  Ai.VAni  us,  3. 

ftt  Dorsal  fins  unequal,  Ibe  first  scareely  half  the  height  of  the  second 
and  rntber  short ;  cheeks  and  opereles  nakeil ;  lower  jaw  longesl ; 
body  clongnled,  eomprcsaed  ;  brancliiosiegal  memliranes  broadly 
uuKcd ;  coloration  In  bars  or  hues  of  dots.  Etheostoua,  4. 
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•••  Lateral  developed  for  at  least  two-thirds  the  length  of  the  body. 

a.  Body  moderately  elongated  ;  scaly,  excepting  sometimes  definitely 
naked  areas  on  neck,  chest,  and  ventral  line. 
b.  Second  dorsal  considerably  larger  than  anal ;  no  ventral  plates  ; 
the  middle  region  of  the  belly  scaled. 
e.  Upper  jaw  not  protractile  ;  dorsal  fins  contiguous,  the  membrane 
of  the  first  just  reaching  the  base  of  second  ;  mouth  medium, 
the  upper  jaw  a  trifle  the  longer ;  cheeks  naked  (scaly  In 
If,  zonalia)  ;  body  short,  and  usually  deep ;  fins  large,  not 
barred,  but  in  the  female  speckled  ;   colors  brilliant. 
Lateral  line  incomplete.  PcECiLiciiTnys,  5. 

Lateral  line  complete.  Nothonoti's,  6. 

cc.  Upper  jaw  protractile ;  mouth  small,  horizontal,  and  more  or 
less  inferior ;  lateral  line  complete ;  fins  barred. 
d.  Vomerine  teeth  ;  anal  spines  often  obscure  or  obsolete ;  dor- 
sals contiguous,  but  separate ;  spinous  dorsal  rather  short ; 
body  elongated  ;  colors  plain.  Boleosoma,  7. 

dd»  No  vomerine  teeth  (at  least  in  typical  species)  ;  anal  spines 
strong  ;  cheeks  and  opercles  scaly  ;  body  elongated,  little 
compressed ;  head  short  and  thick,  with  swollen  cheeks  ; 
mouth  very  small ;  color  bright.  Dipli-shm,  8. 

bb.  Second  dorsal  not  larger  than  spinous  dorsal,  and  little,  if  any, 
larger  than  anal,  the  two  dorsal  fins  well  separated  ;  body  little 
compressed  ;  vomerine  teeth  ;  lateral  line  complete;  two  anal 
spines  (except  in  Alpordius  peltatus — a  species  of  uncertain 
afllnities)  ;  color,  yellowish,  with  black  bars  and  blotches. 
e.  Mouth  wide,  terminal,  the  upper  jaw  but  little  longest. 
/.  Upper  jaw  protractile ;  cheeks  and  opercles  scaly  ;  no 
ventral  plates  (?),  body  stout ;  head  short  and  heavy. 

Imostoma,  9. 
ff.  Upper  jaw  not  protractile. 

g.  No  ventral  plates ;  the  middle  line  of  the  belly  with 

small  scales ;  cheeks  and  opercles  scaled. 

Hadropterus,  10. 

gg.  Ventral  plates  present  (or  falling,  leaving  a  naked 

strip).  Alvordu's,  11. 

ee.  Mouth  narrow,  inferior,  overlapped  by  a  tapering,  more  or 

less  truncate,  pig  like  snout ;  cheeks  and  opercles  scaly; 

ventral  plates  present ;  or,  if  fallen,  a  naked  strip ;  body 

elongated  ;  size  largest.  Pekcina,  12. 

aa.    Body  excessively  long  and  slender,    cylindric,  with  very  thin, 

transparent  scales,  which  are  wanting  over  the  ventral  region, 

and  scarcely  visible  on  the  dorsal ;  lateral  line  complete ;  cheeks 

and  opercles  scaly  ;  mouth  large  ;  the  upper  jnw  sub-protractile* 

and  a  little  the  longer;  vomerine  teeth  ;  dorsal  fius  small,  wide 

apart;  head  elongated ;  color  transparent,  with  dorsal  and  lateral 

series  of  small  dark  spots.  Pleurolefis,  18. 


56  PROCEEDINQS  OF  THE  AOADEMT  OF  [18)t. 

Of  the  genera  admitted  above,  Alvarius  is  imperfectly  known. 
Nothonotus  may  be  only  a  subgenus  of  Poscilichthys^  and  Aloor- 
dius  of  Iladroplerus.  The  claim  of  some  of  the  others  to  inde- 
pendent rank  seems  not  to  be  beyond  question. 

The  other  generic  names  used  in  this  group  seem  to  be  syn- 
onyms, as  follows : — 

HololepiB,  of  Boleichthye. 
PcgedtctiSf  CatoDOtus,  of  Etheostoma. 
Oligocephalus,  Astatichthys,  of  PGCcilichthys. 
Arlina,  Estrella,  Cottogaster,  of  BolcoBoma. 
Hypohomus,  Plesioperca,  of  Hadroptcrus. 
Plleoma,  Asproperca,  of  Percina. 

Aplesion^  Grd.,  I  do  not  know.  Pegedictis^  Raf.,  is,  perhaps, 
based  in  part  on  Catonotus^  and  in  part,  perhaps,  on  the  young 
of  some  Cottoid. 

It  is  undoubtedly  best  to  discard  the  name  FegedictiSy  which  I 
unadvisedly  revived  in  place  of  Poiamocottus^  Gill. 

Tiie  relations  of  these  genera  may  be  rudely  shown  by  the 
following  diagram : — 

Microperca 
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Alvarius 

Boleichthys  Etheostoma 

\  y 

Pa?cilichthv3 

I       \ 

Nothouolus      ^ 
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Imostoma  \       .2 
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o 
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7.  Copelandia  eriaroha,  Jordan,  sp.  nov. 

In  a  collection  of  Wisconsin  fishes  sent  by  Dr.  Hoy  to  Prof. 
Copeland  and  myself  for  identification,  I  find  a  species  of  saw-fish 
which  appears  to  be  the  type  of  a  distinct  genus.  For  this  genus 
I  liavo  pro[)o.sed  the  name  of  Copelandia^  dedicating  it  to  the 
memory  of  one  of  the  most  enthusiastic  of  naturalists,  and  most 
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genial  of  men,  whose  untimely  death  has  been  a  great  loss  to  our 
science. 

The  genns  Capelandia  is  allied  to  EnneacanihuSj  Hemioplites^ 
and  Centrarchus.    Its  characters  are  as  follows : — 

Dorsal  with  10  spines,  anal  with  4;  the  anal  spines  strong,  the 
soft  rays  high ;  caudal  fin  rounded ;  opercle  emarginate,  with  a 
black  dermal  border  (as  in  EnneacanthuH),  A  supernumerary 
maxillary  bone.  Palatine  teeth.  Appendages  of  anterior  gill 
arch  long,  and  in  small  number,  much  as  in  Amblopliies. 

The  typical  species  G.  eriarcha  is  thus  characterized:  Bod}' 
rather  elongated,  more  so  than  in  Enneacanthus^  tlie  profile  form- 
ing a  nearly  uniform  curve.  Depth  2^  in  length ;  head  2| ;  cau- 
dal peduncle  rather  abruptly  narrowed.  Form  most  like  that  of 
Apomatis  cyanellus^  Raf  (mineopas^  Cope).  Eye  very  large, 
3  in  head ;  longer  than  snout ;  much  more  than  interorbital 
space ;  mucous  channels  not  large :  scales  on  cheek  large,  in  about 
three  rows;  mouth  moderately  large;  the  maxillary  short  and 
broad,  with  a  distinct  supplemental  bone.  Distance  from  snout 
to  dorsal  equal  to  length  of  the  base  of  that  fin ;  spines  rather 
high,  the  longest  equal  to  distance  from  snout,  just  past  pupil; 
the  first  spine  short,  the  last  regularly  longer.  Soft  dorsal  high,, 
its  height  equal  to  distance  from  snout  to  front  of  opercle.  Caudal 
fin  slightly  rounded,  its  length  |  that  of  head.  Anal  fin  very 
large,  beginniug  well  forward,  midway  between  base  of  caudal 
and  nostrils.  Spines  4,  ail  strong,  the  last  very  large  and  strongs 
as  long  as  from  snout  to  posterior  part  of  pupil.  Soft  rays  a 
little  higher  than  those  of  dorsal,  and  reaching  base  of  caudal. 
Ventral  fins  large,  with  a  strong  spine  which  reaches  to  begin- 
ning of  anal,  the  longest  soft  ray  reaching  first  soft  ray  of  anal. 
Pectorals  moderate,  about  as  long  as  the  base  of  anal,  reaching  to 
tips  of  ventrals.  Scales  large,  3 — 33 — 10;  lateral  lines  running 
high,  parallel  with  the  back,  ending  about  opposite  last  rays  of 
dorsal. 

Fin  rays  D.  X.,  9;  A.  IV.,  8;   V.  L,  6. 

Color  faded  in  spirits.  Vertical  fins  with  numerous  round 
whitish  spots,  which  were  probably  blue  in  life ;  a  black,  opercular 
spot.     Length,  3  inches. 

Habitat — Menomonee  R.,  at  Wauwatosa,  Milwaukee  Co.,.  Wis.. 
Coll.,  Dr.  P.  R.  Hoy. 
6 
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8.  Ltpomtt  p«ltMtM,  Coft. 

The  aunfisli  referred  to  hy  Nelson  (op.  cit.  B8)  ah  hUlhelif 
anagallinug,  fi'om  Fox  R.,  Ills.,  ie  not  Cojiu'h  atiagaltinus,  )>iit 
another  species,  probably  L(f;jomi« /M'IfciJ<fefi,  Cope,  n  8i>ecici«  wlikli, 
following  Prof.  Bliss  (in  HI.),  I  have  liitlierto  consWeretl  Identical 
with  anagaUinus.  Uotb  oculatuM,  Cojie,  niiil  jif  llMlen,  Coi>e,  i  now 
consider  dlslinut  epeek'S.  I  have  spudmcus  of  anagallinug  from 
Salt  R.,  Ky.,  of  ofiu^o^uM  from  Racine,  Wis.,  Alld  of  peltastea  from 
the  Upiiei'  Illinois. 

I'rof.  Cope  and  the  writer  have  reviewed  tlie  nomenclatnru  of 
our  Centrarchine  genera,  mid  have  Jointly  come  to  the  conetusiou 
thiit  the  geiiei-u  meutioued  iu  the  synopsis  below  ar«  the  ones 
worthy  of  adoplton. 

We  have  deemed  that  scioiR-e  would  be  best  served  by-  npplyiiig 
to  these  names  Ike  strict  rules  of  zoological  nomenclature.  T be 
grounds  on  which  proposed  changes  ai-e  based  are  given  in  a  sup- 
plement to  Ihia  pnpcr.  The  characters  of  the  genera  adopted  are 
bi'ought  out  in  the  following  synopsis.  Mont  of  them  were  llrst 
pointed  out  by  I'rof.  Cope,  hut  for  their  arrangeineiit  here  the 
present  writer  only  is  responsible. 

Comparifon  n/lkn  Centrarchine  Genera, 
Th«  genera  of  sunflshes  {Centrarchida)  may  be  thus   com- 
pared : — 

*  Dorsal  fin  mucli  more  developed  tban  anal  fln  (llie  base  of  the  former  1^ 
to  3  times  tliat  oflhe  latter),  the  soft  parts  of  Ibe  two  fins  nboul  equal, 
and  terminating  at  the  same  vertical  behind  ;  long  gill  rakers  if  pre- 
sent, in  small  number,  aboDt  10. 
I  Anal  spines  3  or  4. 
a.  Caudal  fln  cmarginate ;  anal  spines  8 ;  dorsal  sinnes  (normally)  10. 
b.  Opcrcle  ending  behind  iu  an  entire  convex  process  or  Bap.  which 
always  has  a  black  spot ;  dorsal  fln  not  notched. 
e    Maxillary  without  supplemental  bone  ;  mouth  rather  small,  with 
equal  Jaws ;  maxillary  usually  not  reaching  to  orbit ;  scales 
ctenoid. 
d.  Lowor  pharyngeal  bones  broad,  with  blunt,  rounded,  "paved" 
teeth,'  Appendages  on  anterior  branchial  arch  ("gill  rak- 
ers"), short,  blunt,  and  weak  ;  no  palatine  teeth. 

PoMOTia,  1. 
dd.  Lower  pharyngeal  bones  nsrrowcT,  with  fewer  teeth  which 
are  conic  and  sharp. 


} 
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e.  Gill  appendagea  short,  blant,  and  weak,  not  differentiated — 
as  in  Pomotii  (species  with  the  opercular  flap  much 
elongated — the  spines  low,  the  colors  brilliant,  cheeks 
ordinarily  with  blue  stripes,  and  no  palatine  teeth). 

Xekotis,  2. 
M.  Gill  rakers  long  and  slender,  the  lowermost  8  or  10  larger 
than  the  rest  (species  with  the  dorsal  spines  more  or  less 
elevated,  the  opercular  flap  comparatively  broad  and  short, 
the  colors  less  brilliant — ^though  often  lustrous,  and  often 
no  blue  lines  on  cheeks — palatine  teeth  often  present. 

Lepomis,  8. 
ee.  Maxillary  with  a  supplemental  bone ;  gill  appendages  long  (as 
in  all  the  following  genera)  ;  lower  pharyngeal  teeth  conic  (as 
in  all  the  following);  mouth  rather  large,  the  lower  jaw  pro- 
truding ;  scales  weakly  or  not  ctenoid ;  palatine  teeth  (as  in 
all  the  following). 
/.  Tongue  without  teeth;  supplemental  bone  narrow;  maxil- 
lary reaching  to  between  front  and  middle  of  orbit;  gene- 
ral aspect  of  Lepomis,  Apohotis,  4. 
ff.  Tongue  with  a  conspicuous  patch  of  teeth;  supplemental 
bone  large;  mouth  wide,  reaching  to  opposite  posterior 
margin  of  eye;  form,  aspect,  and  dentition  o^  AinblO' 

pliUBy  etc.  CH.EX0BBTTTU8,  5. 

bb.  Opercle  emarginate  behind — ending  in  two  flat  points  with  a 
dermal  border  (as  in  all  the  genera  following);  dorsal  fin  deeply 
notched,  separated  almost  into  two  fins,  the  last  spines  being 
shortened ;  body  elongate ;  mouth  very  wide — the  lower  jaw 
longest,  the  supplemental  maxillary  large ;  gill  appendages  long ; 
size  large.  Microptkrus,  6. 

aa.  Caudal  fin  rounded;  mouth  small,  with  equal  jaws;  gill  appen- 
dages long,  in  small  number ;  opercle  emarginate ;  species  of  small 
size. 

g.  Dorsal  fin  angulated,  the  middle  spines  longer  than 
some  of  the  posterior  ones ;  supplemental  maxillary 
wanting  (or  rudimentary  ?);  anal  spines  8  ;  dorsal  10  ; 
body  barred.  Mesooonistius,  7. 

gg.  Dorsal  fin  continuous ;  supernumerary  bone  well  de- 
veloped. 
h.  Dorsal  spines  normally  9 ;  anal  spines  8. 

Enneacanthus,  8. 
hh.  Dorsal  spines  10;  anal  4.  Cofelandia,  9. 

hhh.  Dorsal  spines  8 ;  anal  4.  Hemioplites,  10. 

tt  Anal  spines  5  to  7 ;  dorsal  spines  10  to  13  ;  teeth  on  tongue  and  palate  ; 
mouth  large ;  a  strong  supplementary  maxillary  bone ;  lower  jaw 
longest ;  opercle  emarginate  ;  gill  appendages  long  and  strong— 8  or 
10  of  the  large  ones. 


40  PftOOEEDINGe  OF   THE  AOAI)£Mr   Of  [I8tT. 

I.  Cnudal  fin  rouDdeil ;  scslea  cycloid ;  anal  apioes 

Dormnlly  five.  Acaktha]icbds,  11. 

iV.  Caudal  Sn  tmarglBHte  ;  scales  clenoid ;  acalapinei 
nonnally  »lx.  Audloflites,  13. 

••  Dnrul  and  anal  flns  about  m[aftl  in  extent,  ihe  soft  puriion  of  tlie  Ititler 
lungest  and  moat  posterior,  the  two  fins  lit iug  obliquely  opposed  ;  lower 
M  jaw  longeai ;  Bupplcmeiiial  luiixUliiry  bone  present ;  operclo  emargi- 

(  uate;   gill  rakers  very  Inng,  in  Urge  nnmber  (SO  to  30);  fins  large; 

I.  scales  faintly  or  nut  ctenoid. 

^  k.  t^pliious  dorsal  shorter  than  soft  part,  continu- 

li  oua  wltli  it — tbc  s[iec!es  0  U>  8  in  number, 

■T  rapidly  griidiinled;  ansl  spines  uormsllj'  6; 

^B  body  compresaed  and  rather  elongate ;  month 

^^^^^^^^^^^ 

^^^^^^^^^^^H  kk.  Spiiioua  dorsal  longer  than  sod  pari,  forming 

^^^^^^^^^*  an  angle  wilb  it,  Uie  spines  abool  13  in  nunj- 

^^      ~  ber,  not  rapidly  graduated ;  anal  spines  nor- 

mally 8 ;  body  deep ;  moulli  moderate. 

Cektrarcbos,  14. 
9.  Apbrodedirns  oookiauas,  Jordan,  ip,  dot. 

Id  the  collection  from  St.  Joseph's  River  of  tlie  Mnitmee,  I  find 
a  single  specimen  of  a  Pivaie  Perch,  which  differs  about  equally 
from  the  Eastern  A.  saynnus,  and  tlio  tilf.i-iiolremia.  isolepis, 
recently  described  by  Mr.  Nelson  from  Illinois.  lis  ciinraclera 
are  so  peculiar  that  I  see  no  alternative  bnt  to  consider  it  as  a 
new  species,  and  to  refer  it  to  the  genue  Aphrodedirus. 

Body  broad,  stout,  elevated  at  the  dorsal,  the  depth  3j  in  length, 
without  caudal.  Head  large,  broad  and  stout,  8  in  length,  its 
greatest  thickness  a  little  more  than  half  its  length,  its  depth  at 
the  pupil  a  little  less.  Mouth  wide,  lower  jaw  longest ;  maxillary 
reaching  anterior  margin  of  eye.  Eye  moderate,  4^  in  snout,  its 
posterior  margin  nearly  midway  of  head,  1^  in  snout,  and  in 
interorbita)  apace.  Lower  posterior  angle  of  cheek  about  a  right 
angle- 
Fin  rays  D.  in.,  11.  A.  II.,  6.  T.I.  B.  6. 
Beginning  of  dorsal  much  nearer  suout  than  base  of  caudal, 
base  of  dorsal  IJ  in  distance  ^-om  snout  to  first  ray;  pectoral  as 
long  as  from  snout  to  opercular  margin;  tips  of  pectorals  not 
reaching  as  far  as  those  of  ventrals. 

Ventrals  considerably  more  than  half  length  of  head,  reaching 
I  the  distance  to  anal.    Long  anal  spine  2^  tn   head;  caudal 
rounded. 
Vent  midway  between  junction  of  branchial  membranes  and 
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ventral  fins,  about  J  the  diameter  of  the  eye  behind  the  little  knob 
which  18  on  the  throat  in  all  the  species  of  this  family,  the  length 
of  the  snoat  in  advance  of  the  ventrals,  about  under  the  middle 
of  the  opercles. 

Scales  very  small,  strongly  ctenoid,  not  easily  seen  along  mid- 
dle of  body,  largest  on  cheeks  and  on  opercles.  Lateral  line  dis* 
tinct  for  a  short  distance  only,  about  58  scales  in  its  entire  course. 

Color  dark  olive,  appearing  bronze  in  spirits,  profusely  speckled 
with  dark  points,  which  give  the  fins  a  dark  color  ;  a  dark  bar  at 
base  of  caudal  and  a  light  one  behind  it.     Length  3  inches. 

Habiiat.  Sawyer's  Creek,  outlet  of  Long  Lake,  Kendallville, 
X.  E.  Indiana  (Waters  of  Lake  Erie).  This  species  is  named  in 
honor  of  the  naturalist  who  first  collected  it. 

This  fish  differs  from  Sternotremia  isolepis  in  the  anterior 
position  of  the  vent,  which  is  nearly  as  in  Aphrodedirus  sayanus. 
It  is  stouter,  has  a  larger  head,  smaller  scales,  and  a  shorter  anal 
spine.  The  ventral  tins  are  also  decidedly  larger  and  longer. 
Several  minor  difiierences  are  noticeable  on  comparison  with  one 
of  Nelson's  types.  Aphrodedirus  say  anus  has  a  more  elongated 
body,  a  longer  head,  much  larger  scales,  a  more  backward  position 
of  the  dorsal,  and  an  increased  number  of  spines  in  the  dorsal 
and  anal.  At  least  such  is  the  case  in  a  specimen  examined  by 
me  from  near  Philadelphia.  The  position  of  the  vent  in  Sterno- 
tremia seems  suflQcicnt  to  characterize  that  genus,  but  the  species 
of  the  two  genera,  as  among  our  Centrarchidae  and  Cottidx^  are 
^^cast  in  the  same  mould."  Sternotremia  ap|)arently  represents  a 
step  in  a  transition  from  Aphrodedirus  towards  Percidse. 

In  the  original  description  of  S.  isolepis  (Bull.  Ills.  Mus.  Nat. 
Hist.,  I.,  1876,  39),  "  Vent  more  than  twice  as  far  from  lower  jaw 
as  from  ventrals,"  should  read  from  tips  of  ventrals." 

10.  Cottopsii  rieii,  Nelson . 

Nelson,  Bull.  Ills.  Nat.  Ilist.  Sec.,  1876. 

A  second  specimen  of  this  curious  species,  received  from  Dr.  P. 
R.  Hoy,  of  Racine,  Wis.,  enables  me  to  supplement  the  original 
description.  The  occurrence  in  the  Great  Lakes  of  this  type  for- 
merly supposed  to  be  peculiar  to  the  Pacific  Slope  is  very  inte- 
resting. 

Body  moderately  elongated,  depressed ;  the  head  especially  so. 
Depth  5^  in  length,  the  head  3f.    Body  quite  abruptly  contracted 
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Ftn*A  firf  fiM^tfVriiti*  ArM<iAnt)«,  th«ir  tifM  jMt  short  of  nuU.  ttie 
/M;|>ft  HM  Dlttfrl^.  V#ntrtil!(  fthtW  pmtAralu  rawbing-  f  to  v«nc: 
tIrMr  iVil-mhf ftftA  rlM>nrraAt,  f)>n>rtwl  hejiinningr »  trifle  beyond  tok 
(Mil*,  ^nfh^f  fiMWf  Nfiftl  *hBff  unwit.  Vbm  miH*»y  between  b«ae 
^f  MifiDftl  Nh^  Ntitdt.  )>«f4h  Kt  flrM  ny  (A  snal  toa  tiun  half 
lf<it|fMi  tif  liflKt,  Uif-  MitfhnfM  ftt  tlia  MDM  point  a  little  more  tluu 
lifii>.tlilril.  lil<M*i  (1f>|itli  I  (if  h«iMl.  Camlal  pedaoele  aienderer 
Miftii  It)  ntiir  ittlicr  CtitttiM  kltnwn  to  me  In  onr  freab  waters.  Heatl 
niiiKntli.  P\m-*-  nlmvr  Intpral  IIiip,  bolitnd  bead  corered  with  small 
Ktltf'  t<i'l''tilt**>  oltNlitl.T  lii)iih«tlJ>H<'k wards,  readily  risible  as  little 
Mflt'k  M|>N'hN  wttMi  Hip  Mklii  Is  dry.  Axillary  region  not  pro- 
rDtptl  <Tllli  M|>lii»M.     (Ttifiiv  are  )ir«Ht<nt  In  most  species  of  Pofo- 

I'tilur  |inlt>  lihtwit,  ratlipr  ni)*>l.y  s|M>okml  and  mottled  with  darfcer 
Ixnn-it,  \\k-\  si  nil  M  III  ( 'iiitMifi'ii,  luiioh  a»  In  ZiO/(i,more  aa  in  Lo- 
f>fli</iin>rfrt.  IVlninl*  iHi>UltHli  Ml,v  whlltt.  Length  of  smaller 
l|n>i>l»iii>n  iNclMtttV  ty|)v)  St  ln(>Ut>si  <>r  larjivr,  Sj. 

fftthttitf.  ImKf  Mk>ltttt"">  'tt  ^v*!*  watvr.    T«o  or  tbre«  other 
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specimens  have  l)een  seen,  but  never  preserved  (Dr.  Hoy).     The 
cow-like  expression  of  the  face  is  very  characteristic. 

II.  UraaidMi  hoyi,  Painam,  MS. 

Uranidea  hoyi,  Putnam  MS.  (1875).  Jordan,  Man.  Vert.,  1876,  244 
(name  only).  Jordan  and  Copeland,  Bull.  Buff.  Soc.  Nat.  8c.,  1876 
(name  only).  Nelson,  Bull.  Ills.  Mus.  Nat.  Hist.,  1876,  41  (diag- 
nosis). 

This  species  has  been  for  some  time  named  in  MS.,  but  no  full 
description  published.  Putnam's  tjpes  are  now  in  my  possession. 
They  show  the  following  characters.  The  portion  relating  to  the 
vertical  fins  is  taken  from  notes  by  Dr.  Hoy,  as  those  parts  are 
now  entirely  obliterated  on  the  specimens. 

Bod}'  small,  rather  short  and  thick,  the  depth  about  5^  in 
length.  Head  3^  in  length,  to  base  of  caudal.  Eyes  large,  high 
up.  and  close  together;  about  equal  to  snout,  3§  in  head,  three 
times  tlie  interorbital  space.  Head  rather  narrow  and  contracted  ; 
the  lower  jaw  narrowed  and  slightly  projecting.  No  palatine 
teeth  (?);  maxillary  reaching  anterior  border  of  eye,  or  a  little 
beyond. 

Prcopercular  spine  prominent,  sharp,  very  nearly  straight, 
directed  backwards,  but  not  strongly  upwards;  its  form  and 
direction  peculiar  in  this  genus.  Below  this  is  another  sharp, 
prominent  spine,  also  nearl}'  straight,  directed  partly  downwards. 
One  or  two  minute  concealed  spines  still  lower.  Isthmus  well 
developed. 

Pectoral  fins  long,  longer  than  the  head,  reaching  beginning  of 
anal.  Ventral  fins  long,  reaching  almost  to  vent.  Vent  midway 
between  snout  and  base  of  caudal  (in  %)\  in  the  female  further 
back,  owing  to  the  distended  abdomen.  Ventral  rays  I.  3  (on 
one  side  of  each  specimen  apparently  I.  4 ;  perhaps  a  soft  ray  has 
been  split). 

Fin  rays  "  D.  VI.  16  ;  A.  11 ;  V.  I.  3  ;  P.  13 ;  C.  12  ;  the  first 
dorsal  low  and  small,  |  as  long  as  soft  part,  and  connected  to  it 
by  membrane.     Fins  all  low."     (Dr.  Hoy.) 

Color  nearly  obliterated.     Lower  parts  profusely  punctate. 

Length  of  s|)ecimens,  2^  inches. 

HabiiaL     Lake  Michigan — in  deep  water. 

Female  specimen  taken  12  miles  off  Racine,  Wis.,  in  12  fathoms, 
June  4th,  1875,  b}'  Dr.  Hoy;  the  male  off  Milwaukee,  June  15th. 
The  specimens  are  now  in  bad  condition,  from  rough  handling. 
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The  remalo  is  distended  with  ripe  eggs,  so  that  the  wiilth  of  tlio 
body  is  one-third  the  total  length. 

This  species  Becms  to  be  quite  ilistitict  from  nil  those  deaeribcd 
by  Oirard.  Tlie  peculinr  chnracters  are  the  niiinher  and  form  of 
the  preoperculnr  spines,  the  conti-neted  month,  the  l»rge  eyes, 
the  small  size  of  the  body,  and  thu  length  of  the  vi?nlrnlfiue.  The 
characters  first  mentioned  are  the  most  striking,  nnd  tliey  indicate 
aume  uQinity  with  Trifflopsis. 
12.  Ur&iiidss  knmlitaU,  H07.  MS. 

17.  kumiimu.  Hoy,  Nelaou,  BuU.  Ilia.  Mui.  Nat,  Hist.,  19TS,  41. 

One  of  Dr.  Hoy's  types,  in  very  bad  condition,  is  in  my  posses- 
sion. It  has  grown  soft  in  weak  Altohol,  and  its  remarkable 
elenderness  of  body  is,  perhaps,  in  part  at  least,  dne  to  this  fact. 

Body  slender  and  elongated,  as  in  U.  bolr.oidea  ;  its  depth  6  (?) 
times  in  length.  Head  large  and  long,  its  width  a  little  more  thnu 
half  its  length,  its  depth  a  little  less,  3^  in  length  oflxidy.  Eye 
large,  3^  \a  head,  about  equal  to  snout,  more  than  twice  the 
width  of  iuterorbitfll  space. 

Base  of  pectorals  ci'escenlic  ;  the  fln  about  as  long  as  head ;  the 
lower  rays  rapidly  shortened,  reaching  second  or  third  doi-sal  ray, 
and  Oilling  just  short  of  anal;  fourth  nnd  fifth  rays  hingest.  .  .  •  > 
Tent  equidistant  between  base  of  caadal  and  front  of  eye. 

Mouth  pretty  wide  and  oblique,  the  maxillary  reaching  to  mid- 
dle of  eye.  Lower  Jaw  projecting.  No  palatine  teeth.  Preoper- 
cular  spine  large,  directed  upwards  and  backwards,  not  strongly 
hooked. 

Fin  rays,  D.  VI.  It ;  A.  12;  P.  14;  V.  I.  3. 

First  dorsal  rather  high ;  |  the  height  of  the  second ;  the  second 
spine  longest,  and  filamentous  (as  is  apt  to  be  the  case  in  rotten 
Cottuida);  the  two  fins  connected  by  a  membrane.  Caudal  pe- 
duncle slender.  Caudal  fln  nari-ow,  more  than  ]  length  of  head. 
Second  dorsal  and  anal  high. 

Lateral  line  disappearing  under  middle  of  second  dorsal. 

Color  obliterated — ti-acea  of  a  black  spot  on  spinous  dorsal. 

Lengtti  of  specimen,  3  inches. 

Lake  Michigan,  in  deep  water.    (Dr.  Hoy.) 

This  species  is  dedicated  by  Dr.  Hoy  to  Mr.  A.  L.  Kurolien. 

Nelson's  description  (1.  c.)  was  made  up  from  my  notes  on  this 
siiecimen. 
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Genoi  EUCALIA,  Jordan,  1870. 
(Man.  Vert.,  1876,  248;  type,  Oasterostsus  inconstam^  Kirt.)       ' 

Some  three  3*ears  since  I  separated  this  genus  in  MS.,  and  I 
adopted  it  in  the  Manual  of  Yeitebrates  (above  cited),  but  it  has 
not  yet  been  fully  characterized.  I  give  below  a  comparison  of 
the  typical  species  of  Eucalia  with  that  of  ApelteSj  the  genus  most 
nearly  related. 

Common  characters :  Sides  not  mailed ;  caudal  keel  undevel- 
oped ;  spines  not  serrated  ;  dorsal  spines  in  small  number  (3  to  6), 
%  in  spring,  with  colors  intensified. 

Apeltes,  Dekay,  1843.  Eucalia,  Jordan,  1876. 

(Type,  Oasterosteut  quadracus,  Mit. )     ( Type,  Oasterosteui  ineonstans, Eirt. ) 

Oenerie  eharactert. 

1.  Dorsal  spines  not  in  a  right  line,    1.  Dorsal  spines  in  a  right  line, 
the  first  being  on  one  side  of 
the  median  line  when  erected, 
the  next  two  on  the  other. 

3.  Ventral  plates  two,  one  on  each    2.  Ventral  plates   coalesced  into  a 

side  of  the  ventral  fins.  narrow  plate   on   the  median 

line  l>etwecn  the  ventral  fins. 
8.  No  distinct  post-pectoral  plate.         8.  A  distinct  sub-qaadrate  post-pec- 
toral plate. 

Aisoeiated  eharaetert, 

4.  Dorsal  spines  normally  III-I.  4.  Dorsal  spines  normally  IV-I. 

5.  Dorsal  spines  high,  diminishing    5.  Dorsal  spines  lower,  diminishing 

in  size  backwards.  in  height  forwards. 

6.  Suborbital  plate,  silvery,  very  dis-    6.   Suborbital  plate,  indistinct,   lu- 

tinct,  semicircular.  nate. 

7.  A  developed  bony  ridge  on  each    7.  Dorsal  ridge  rudimentary  and  on 

side  of  the  dorsal  spines.  median  line. 

8.  Caudal  peduncle  very  long  and    8.   Caudal  peduncle  short  and  rela- 

slender — as  long  as  head;  its  tively  stout — shorter  than  head ; 

least  depth  4  to  5  times  in  its  its  least  depth  about  \  of  its 

length.  length. 

9.  Species  in  salt  or  brackish  waters.  9.  Species  in  inland  brooks  and  lakes. 

13.  Enoalia  inoonstans  (Kirt.)«  Jor. 

Depth  equal  to  length  of  head,  four  times  in  body  to  base  of 
caudal.  Curve  of  the  back  rising  very  slowly.  Eyes  rather  large, 
longer  than  snout,  3^  in  head,  much  wider  than  interorbital  space. 
Curve  of  back  descending  rather  abruptly  towards  the  tail  along 
the  base  of  the  soft  dorsal.    Curve  of  belly  moderately  convex, 
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ascending  to  form  a  sliglit  constrtction  on  condal  {)c<luncle.  Call- 
dill  [icduQclc  rather  tliick,  slenderest  in  f'emnlrs.  Vent  inuuli 
nearer  ti|)  of  caudal  than  snout  (in  Ohio  spceimcns  this  is  nut 
true).  Body  corapiessed,  but  nuuli  less  bo  than  in  eitlier  jyrj. 
mara  or  cayuga.  Fin  raya,  D.  IV.-I.,  10  varying  lo  Ill.-l,  9,  and 
V.-I.,  10.     A.  I,  10,  V.  1,  1.     P.  10  to  12.     C.  U. 

Dorsal  spines  low  and  distant,  not  half  so  high  jiroportionally  as 
in  caymja ;  soil  dorsal  low,  the  first  ray  nhout  twice  as  long  tis  the 
spines.  Anal  similar,  rather  smaller,  about  three  times  the  hcigiit 
of  the  curved  spine  which  precedes  it.  Ventrala  short  and  weuV, 
shorter  than  eje  {Wisconsin  specimens), or  rather  longer  tOliio 
specimens). 

Colors  in  life  (in  May),  males  jet  black,  somewhat  coppery 
about  the  mouth;  females  olivaceous  and  mottled,  Bnely  dotted 
with  hiaek ;  yonng  like  the  females.     Length  3  to  3^  inches. 

Eabilal.  Little  sluggish  brooks,  amoug  weeds  and  grass,  from 
Ohio  to  Minnesota  (fGreenland,  Cope).  Usually  in  company 
with  Umbra  limi.  The  species  is  notable  for  its  pugnacity  and 
voracity,  and  for  its  nest-building  liabils. 

I  have  specimens  from  Oconto,  Outagamie,  Calumet,  Winne- 
bago, Brown,  Ilncine,  Sauk,  Dane,  Walworth,  Green,  and  Jeffer- 
son Counties,  in  Wisconsin  and  from  Cuyalioga  County,  Ohio. 
U.  En«ftlU  iBeoBStaai  tnbip.  eftTOB*,  Jordan,  Han.,  Vart.,  18TA,  p.  319. 

Depth  much  less  than  length  of  head,  4^  in  length  of  body -, 
head  3J.  Back  arched  considerably.  Eyes  large,  as  long  as  snout, 
wider  than  interorbital  space,  3^  in  head.  Caudal  peduncle  rela- 
tively much  longer  and  more  slender  than  in  inconnlans,  its  length 
about  equal  to  depth  of  body. 

Vent  much  nearer  snout  than  base  of  caudal,  as  near  as  middle 
of  caudal.  Head,  ventral  cuirass,  etc.,  about  as  in  inconataiis, 
body  more  strongly  compressed. 

Pin  rays  D.  IV.-L,  10;  A.  J.,  10. 

Ventral  spine  stout,  long,  equal  to  depth  of  head  at  eyes,  or  to 
length  of  head  behind  eyes.  Last  dorsal  spine  |  height  of  first 
soft  ray ;  fins  all  high.     Anal  spine  J  height  of  first  ray. 

Color  olivaceous,  reticulated  and  mottled  with  darker.  Length 
1^  to  3  inches. 

Habitat.  Cayuga  Lake,  N.  Y. ;  many  specimens  dredged  by  Dr. 
B.  G.  Wilder. 

The  special  characters  of  this  variety  seem  to  be  its  small  size. 
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high  fins,  and  long  caudal  peduncle.     If  these  prove  constant,  it 
may  be  necessary  to  consider  it  a  species. 

Sauvago  (Nouvelles  Archives  du  Museum,  1873)  has  distin- 
guished a  genus,  Oasterostea^  based  on  O,  pungUius^  Linneeus, 
which  seems  to  be  equivalent  to  Pygoateus^  Brevoort. 

1&-  ZygoBMtei  diipar,  AgMsii. 

Zygonectet  di$par,  Agassiz,  Am.  Joum.  8c.  Arts,  1854  (Illinois  River). 
Nelson,  Bull.  Ills.  Mas.  Nat.  Hist.  1876,  42  (Illinois  River). 

Body  short  and  deep,  much  compressed.  The  depth  4^  in 
length.  Head  short  and  very  broad,  the  flat  interorbital  space 
being  |  of  its  length,  and  nearly  twice  the  distance  between  the 
eyes  below.  Tlie  eyes,  therefore,  are  oblique,  sloping  downwards 
and  inwards,  therefore  better  seen  on  a  view  from  below  than  from 
above.     Head  3|  in  length  ;  eye  nearly  3  in  head. 

Snout  broadly  rounded  in  front.  Upper  cheeks  and  top  of  head 
with  large  scales.    Lower  parts  with  small  ones,  appearing  naked. 

Fin  rays  D.  about  7  ;  A.  9  or  10.  Fins  all  small  except  caudal 
and  perhaps  anal.  Dorsal  much  behind  anal  and  not  half  as  large, 
its  front  midway  between  front  of  eye  and  tip  of  caudal.  Pecto- 
rals narrow ;  caudal  large  and  rounded.  The  fins  are  verj'  fragile, 
so  that  it  is  almost  impossible  to  count  the  rays. 

Scales  large,  in  33  to  36  transverse  rows,  about  10  longitudinal 
ones,  the  scales  strongly  marked  with  concentric  ridges. 

Branchiostcgals  apparently  3.  Yent  a  little  nearer  snout  than 
base  of  caudal.     Yentrals  small  and  short. 

Color  pale  olive  in  spirits,  bluish  in  life  ;  a  brownish  line  along 
the  edges  of  each  row  of  scales,  appearing  wavy  or  serrated  as  it 
follows  the  scales.  About  10  of  these  lines,  wliich  are  very  dis- 
tinct, a  little  wider  forwards,  narrower  than  the  interspaces. 

Males  (?),  with  these  lines  interrupted  and  further  marked  with 
about  9  crossbars,  not  one-third  as  wide  as  the  interspaces,  ob- 
scure forwards,  most  distinct  over  anal. 

Length  of  all  adult  specimens  seen,  just  1^  inches. 

Habitat.  Rivers  and  lakes  of  N.  Ind.  and  Illinois.  Abundant 
wherever  noticed.  They  swim  about  near  the  surface,  slowly,  as 
if  it  were  very  hard  work. 

This  species  bears  little  resemblance  to  Z.  notatus^  the  t3'pe  of 
Zygonectes.  This  latter  species  is  Rafinesque's  ^^  Semotilusf  no- 
talus.*^  I  have  accordingly  substituted  the  name  of  notatus  for 
olivaceusj  Storer.     I  have  also  substituted  Fundulua  diaphanua 
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for  F.  multi/ascialu».  Le  Snuur's  type  of  Ijts  Jlydrargira  dia- 
phana  and  muUi/asciala  Ixitb  cnme  from  Saratoga  Lake,  and  liis 
flcscripliona  apparently  ruftr  to  tlie  aame  species.  Diaphanun,  Le 
Sneur,  ie  the  name  first  used.  Fimdulus  diapkanus  is  tbe  most 
widely  dilfUsed  of  all  our  Cyprinodonts,  ouetirriDg  in  braukisli 
water  a»  well  ns  in  ponds  and  sjirings,  from  Mnssacbu setts  to 
Colorado. 

Zy^onecUa  is  not  veil  dietingtiished  from  Haplochilun,  McClel- 
land.    MicriKlhix,  Gill,  is  probably  a  aynouym. 
10.  Fnsdnlnt  meDons,  Jar,  »d  Oupelnnd,  ip,  noi. 

Among  tiie  fishes  sent  to  ua  by  Dr.  Roy  is  a  species  of  Fii'idii- 
liis,  which  seems  to  be  new  to  science.  It  is  characterized  as  fol- 
lows:— 

Body  elongate,  slightly  compressed,  not  elevated,  its  depth  5 
in  length.  Head  long  and  large,  3^  in  length,  flat  on  top,  and 
rather  narrow,  the  breadth  of  inlerorbita!  space  half  greater  than 
width  of  eye.    Eye  4  in  head. 

Mouth  moderate,  of  the  usual  form.  Length  of  head  1}  in  dis- 
tance to  dorsal. 

Fin  rays  D.  13 ;  A.  10 ;  V.  6 ;  B.  5. 

Dorsal  ill  advance  of  anal  moderately  long,  and  not  very  high. 
Anal  short  and  very  deep,  tbe  longest  ray  |  tbe  length  of  the  bead. 
Pectorals  short,  reaciiing  ventrats  ;  ventrala  short,  scarcely  reach- 
ing anal.     Yent  midway  between  front  of  eye  and  base  of  caudal. 

Scales  moderate,  in  48  transverse  rows,  and  abont  12  longitu- 
dinal ones,  not  small,  but  very  closely  imbricated. 

Color  in  spirits  dark  olive  brown,  with  numerous  narrow  verti- 
cal silvery  bands,  or  dark  olive  above,  thia  color  extending  down 
the  sides  and  around  the  belly,  forming  16  bands,  which  are  sepa- 
rated by  shining,  silvery  interspaces,  which  are  narrower  Iban  the 
bands,  and  very  distinct.  The  dark  spates  are  broadest  behind. 
Cheeks  and  opcrcle  silvery.  Traces  of  dark  lines  along  tbe  rows 
of  scales.    Fins  unspotted. 

Length  3^  inches. 

ffabilat.  Catfish  River,  Dane  Co.,  Wisconsin  (outlet  of  Lake 
Menona  near  Madison). 

Thia  species  is  most  nearly  related  to  Fundulus  diaphanue  (mul- 
lifaaciatUK).  Tbe  latter,  however,  differs  entirely  in  coloration, 
being  silvery  olive,  with  narrow  black  bars,  and  the  dorsal  region 
irregularly  spotted.     F.  menona  further  has  the  bead  longer  and 
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narrower,  the  scales  rather  larger  and  more  closely  imbricated. 
The  vent  in  F.  diaphanus  is  about  midway  between  the  middle  of 
candal  and  the  front  of  eye.  F.  menona  perhaps  reaches  a  larger 
size  than  the  other  species. 

17.  Dorotoaa  eepediannm  (L«  S.)i  Qill- 

This  species  is  now  abundant  in  Lake  Erie  and  Lake  Michigan, 
as  well  as  in  the  larger  tributaries  of  the  Mississippi  River.  It 
has  come  into  the  great  lakes  through  the  canals.  As  a  help  to 
the  settlement  of  the  question  of  the  relation  of  the  western  fish 
{Dorosoma  nolaium^  Raf.,  Chatoestfiis  ellipticusj  Kirt.)  and  the 
eastern  one,  I  give  here  a  detailed  account  of  the  specimen  in  the 
Indiana  collection  from  the  Wabash  River,  at  Merom. 

Body  deep,  much  compressed,  but  not  greatly  elevated.  Mouth 
small,  inferior,  snout  rounded.  Depth  2^  in  length,  without  cau- 
dal. Head  4.  Eye  twice  length  of  snout,  4^  in  head.  Length 
of  top  of  head  3^  in  distance  to  origin  of  dorsal. 

Fin  rays  D.  II.,  11 ;  A.  IL,  30;  V.  8. 

Scales  in  about  56  transverse  rows  and  20  longitudinal  ones. 
17  scutes  in  front  of  ventral  fins,  12  behind. 

Dorsal  fin  beginning  midway  between  snout  and  middle  of  base 
of  caudal,  the  last  or  filamentous  ray  being  equal  to  the  length  of 
the  head,  nearly  twice  the  length  of  the  longest  ray  not  filamen- 
tous, and  more  than  twice  the  base  of  the  fin.  Pectorals  scarcely 
reaching  ventrals,  1^  in  head.  Yentrals  reaching  half  way  to 
anal,  2^  in  head.  Ai^ent  about  midway  between  snout  and  tip  of 
caudal.  Anal  base  a  little  longer  than  head,  three  times  its 
longest  ray.  Caudal  fin  widely  forked,  largely  scaly  at  base. 
Depth  of  caudal  peduncle  half  length  of  head. 

In  spirits,  nearly  uniformly  silvery. 

Length  of  specimen  10^  inches. 

18.  Siox  lalmoneai,  Raf. 

I  have  adopted  Rafinesque's  name  for  the  common  Little  Pick- 
erel of  the  Western  States,  because  it  is  undoubtedly  the  species 
which  Rafinesque  had  in  mind,  notwithstanding  his  statement 
that  "  it  reaches  the  length  of  five  feet."  Esox  umbronus^  Kirt- 
land,  is  the  same  fish,  as  I  know  from  the  examination  of  his 
original  type.  Some  of  Le  Sueur's  unidentified  species  probably 
belong  here. 

Esox  cypho^  Cope,  of  which  I  have  examined  specimens  from 
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Fox  Kivcr,  Illiiioia,  is  (|uitc  disliiiet.     It  itt  locally  known  as  the 
Buffalo  I'ike. 

KafiDesqiie's  iiaidc,  Picorelhix,  may  be  used  for  the  species  of 
Esox,  with  the  cheeks  and  operdes  entiiely  scaled.     It  is  equiva- 
lent to  llie   group  "  I'lckurels"    of  Giriird.      TLls  diameter  ia, 
however,  hanUy  ofgenerie  vnliie. 
1>.  Hionllni  briammui,  Cop». 

This  species  is  locally  i^iiilo  ahuiulant  in  White  River,  about 
Indianapolis,  in  which  stream  Cope's  original  type  was  taken.  I 
have,  however,  not  found  it  in  any  other  river,  nor  in  any  of  the 
triliutary  crceka.  It  Is  a.  rather  large  and  striking  si>edcs.  In 
size  of  eye  it  surpasses  all  of  our  other  Cyprinidtt. 
SO.  LjthrnTiK  ay&nooophftlai,  Coptland,  VIS.,  gp.  nov. 

"  Hay'»  Rid  F(i>h."     Hoy  in  RpporlB  on  FUlies  of  Wisconsin. 
Lythrurut   eyanacephulat,  Copeland,  M8.,    Nclwin,   Jtull.  Ilia.   Mu». 
Nal,  HiEt.,  187fl.     (Name  only.) 

Among  the  unfinished  papers  of  the  late  Prof.  Copeland,  are 
fragments  of  a  synopsis  of  the  Fishes  of  Wisconsin,  In  this  MS. 
"  Hoy's  lied  Fish"  is  described  nudcr  the  above  name,  from  speci- 
mens sent  by  Dr.  Hoy,  and  from  others  cxamiuctl  from  Bass 
Creek,  near  Hanover,  Wis.  The  following  is  Prof.  Cnpclnn-l's 
description,  with  a  few  additional  characters  taken  from  the  type 
speeiraens  which  are  now  in  my  possession. 

Body  short,  stout,  deep,  chubby,  moderately  compressed,  the 
depth  about  4  in  length  ;  dorsal  outline  elevated,  the  axis  of  the 
body  being  about  half  nearer  the  ventral  outline  than  the  dorsal, 
so  that  the  form  is  quite  unlike  that  of  L.  diplamius.  Caudal 
peduncle  rather  short,  not  specially  contracted. 

Head  very  short,  deep,  4^  to  4{  in  length,  its  greatest  depth  1^ 
in  its  length,  equal  to  the  distance  from  front  of  eye  to  edge  of 
operde.  Snout  blunt,  shorter  than  eye.  Mouth  large,  very 
oblique ;  more  so  than  in  any  of  the  others,  its  angle  fully  45**. 
Lower  jaw  longest.  Maxillary  reaching  to  opposite  anterior  bor- 
der of  eye.  A  slight  occipital  depression.  Interorbital  space 
wide,  wider  than  eye.     Eyes  large,  3j  in  head. 

Fin  rays  D.  I.  8 ;  A.  1. 11  in  one,  1. 12  in  others. 

Fins  large.  Dorsal  well  behind  ventrals,  with  a  large  black 
spot  which  involves  the  bases  of  the  anterior  rays,  the  whole  spot 
about  equal  to  the  eye  in  extent.  Longest  dorsal  ray  ahont  equal 
to  head.    Pectorals  rather  short  and  broad,  not  reaching  ventrals. 
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TentraU  shortish,  reaching  anal.  Anal  long  and  high,  its  free 
border  concave.  Dorsal  considerably  nearer  caudal  than  snout. 
Yentrals  a  little  nearer  snout  than  caudal. 

Lateral  line  with  46  scales,  9  rows  above  and  4  below  it.  Scales 
small,  much  crowded  anteriorly.  Lateral  line  strongly  decurved, 
forming  a  broad  and  regular  arc  from  opercle  to  opposite  end  of 
dorsal,  thence  nearly  straight  to  the  tail.  Dorsal  scales  small. 
Region  anterior  to  vcutrals  mostly  naked. 

Whole  top  of  head,  lower  jaw,  lower  part  of  cheeks,  subopercle, 
muzzle,  whole  region  anterior  to  dorsal  fin  and  down  the  sides 
nearly  to  the  pectorals,  studded  with  small  whitish  tubercles  in 
the  type  specimens,  which  are  spring  males.      • 

These  prominences  are  smaller  and  more  crowded  than  in 
diplwmiiis.  In  addition,  minute  asperities  occur  on  the  scales  of 
the  sides  and  about  the  ventral  fins. 

Color  in  spirits  dark  bluish  above,  pale  below,  not  silvery.  In 
life,  males  with  the  sides  and  fins  clear  bright  red,  back  and  es- 
specially  the  top  of  the  head,  a  bright  glaucous  blue.  Females 
probably  pale  olivaceous. 

Length  2^  inches.     Teeth  2,  4-4,  2,  as  in  L.  diplasmius. 

Habitat.  Root  R.,  Racine  Co.,  Wis.  (Hoy).  Tributary  of  Rock 
R.  (Copeland). 

This  species  has  been  long  known  to  Dr.  Hoy  and  Dr.  Kirtland, 
but  it  has  hitherto  escaped  description.  Specimens  were  long 
ago  sent  to  Girard  for  description,  but  in  some  way  they  were 
lost.  L.  cyanocephalus  resembles  L.  dipl«muis,  but  it  is  smaller 
and  more  compact,  with  smaller  fins.  Dr.  Kirtland's  Leuciscus 
diplemxus  is  the  male  of  Luxilus  cornutus  var.  gihhus^  Cope.  His 
Leuciscus  compressus  is  probably,  in  part  at  least,  the  female  of 
Ly thrums  diplaemius. 

21.  Chroiomai  erythrogaater,  Rafinesque. 

In  an  unfinished  MS.  "  Review  of  the  genus  Chrosomus^^^ 
Prof.  Copeland  shows  that  the  current  species  of  this  genus,  viz., 
C.  erythroganter^  Raf.  (=  Cartas^  Cope),  C.  pyrrhogaster^  Jor- 
dan (=  C.  erythrogaster,  Ag.),  and  C.  eos,  Cope.,  are  probably 
forms  or  varieties  of  one  species,  the  alleged  distinctions  proving 
quite  illusive. 

Highly  colored  males  of  C.  erythrogaster  from  Wisconsin  have 
the  fins  bright  yellow,  and  the  scales  of  nearly  the  whole  body 
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provided   with  very  minute  tubercles,  similar  to  those  on  the 
head  of  Minnilus  rubifrons. 

22.  Koxoitoma  aniinrmn  (Raf.). 

Catostomus  anisurus  of  Kirtland,  and  undoubtedly  that  of  Ra- 
finesque  also,  is  the  fish  lately  called  Ptychostomus  collapsiLS  by 
Prof.  Cope.  P.  velatus^  Cope,  seems  to  be  the  young  of  the  saaie 
species. 

23.  Flaoopliaryxix  oarinatai,  Cope. 

Proc.  Am.  Philos.  8oc.  1870. 

Through  the  kindness  of  Dr.  Levette,  I  have  received  a  set  of 
the  pharyngeal  bones  of  this  species.  A  member  of  the  Geological 
Survey  informs  me  that  they  are  found  in  a  large,  coarse  species 
of  sucker,  which  is  common  in  the  spring  at  Terre  Haute  and 
elsewhere  on  the  Wabash.  The  genus  and  species  were  originally 
based  on  a  single  specimen,  but  there  can  be  no  doubt  as  to  their 
validity.  Since  the  above  was  written,  I  have  seen  another  set 
of  these  bones  from  the  Falls  of  the  Ohio,  and  also  a  skull  and 
part  of  the  skeleton  of  this  species,  found  in  the  Scioto  R.  at  Co- 
lumbus, Ohio,  by  Dr.  J.  M.  Wheaton. 

24.  Carpiodei  difformii,  Cope. 

Proc.  Am.  Philos.  Soc.  1870. 

The  Ichthyobus  difformis  of  Nelson  (Bull.  Ills.  Mus.  p.  49)  is 
Carpiodes  cutisanserinus^  Cope.  The  two  species  are  undoubtedly 
distinct,  although  I  once  held  the  contrary  opinion. 

26.  Carpiodei  oarpio,  Rafinesque. 

Carpiodes  nummifer^  Cope.     Proc.  Am.  Philos.  Soc.  1870. 

Although  Rafinesque's  Catostomus  (Carpiodes)  carpio  is  said 
to  have  36  dorsal  rays,  yet  his  description  so  evidently  refers  to 
this  common  species,  that  I  have  adopted  his  specific  name.  I  do 
not  now  think  it  necessary  to  unite  Ichthyobus  with  Carpiodes. 

26.  lohthyobm  babalm,  Rnfinesque. 

This  species,  which  reaches  quite  a  large  size,  differs  from  its 
congeners  in  having  the  dorsal  region  but  very  little  elevated,  so 
that  the  axis  of  the  bodj*  is  very  nearly  midway  between  the  dor- 
sal and  ventrals. 

A  specimen  from  the  Wabash  R.,  27  inches  long,  and  weighing 
15  lbs.,  showed  the  following  characters: — 

Head  =  depth,  3^  in  length;  eye,  small,  6^  in  head;  depth  of 
head,  J  its  length;    opercle,  ver}'  wide,  convex,  and  furrowed; 
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scales,  very  large;  color,  dull  brownish-olive,  not  silvery.    D.  II. 
S7  ;  A.  1,  9 ;  lateral  line,  40. 

ST.  lolitkyobu  eyaaellai,  Nelioo. 

Ball.  Ills.  Mas.  Nat.  Hist.  1876,  49. 

This  species  is  undoubtedly  distinct  from  all  previously  de- 
scribed, unless  it  be  7.  rauchiij  Ag.  Specimens  from  St.  Louis, 
which  I  have  identified  as  probably  /.  rauchii^  differ  from  Nelson's 
types  in  several  particulars,  notably  in  the  midway  position  of  the 
dorsal.  What  Agassiz's  /.  ranch  it  and  /.  stoUeyi  really  are,  no 
one  can  tell  from  the  descriptions. 

/.  cyanellus  differs  from  /.  bubalus  in  having  a  much  deeper 
body,  larger  and  higher  dorsal,  and  smaller  mouth. 

2S.  lehtkyobos  iiehjnu,  Nelsoo,  ip.  nor. 

In  the  Illinois  State  Collection,  Mr.  Nelson  has  found  still  an. 
other  species  of  this  type,  remarkable  for  the  stout  and  deep  body. 
The  following  description  has  been  forwarded  by  him  for  publi- 
cation : — 

^^This  is  a  very  stout  and  heavily  built  species.  Depth,  2^  in 
length  ;  head,  extremely  broad  between  the  eyes  and  but  slightly 
convex  ;  its  length  3^  times  in  length  of  body ;  snout,  short  and 
rounded,  opercular  apparatus  large;  depth  of  head,  1^  in  its 
length;  width  of  head,  1^;  eye,  6f  in  head,  If  in  snout,  4  in  in- 
terorbital  space ;  caudal  peduncle  a  little  deeper  than  long. 

"Scales,  7-37-7,  nearly  uniform,  a  little  crowded  anteriorlj*, 
finely  punctate.  Fins,  all  small.  Dorsal,  I.  27;  A.  I.  8;  bluish- 
olive  above,  yellowish  below ;  fins  blackish." 

Type  specimens  11^  inches  long,  from  Mackinaw  Creek  in  Cen- 
tral Illinois,  a  tributary  of  Illinois  R.  Several  younger  specimens 
also  in  the  State  Collection. 

29.  Babaliehthyi  sltai,  Nelioo,  sp.  dot. 

"  This  specimen  is  very  deep  and  much  compressed.  The  hack 
IS  much  arched  and  the  profile  descends  steeply  in  front  to  end  of 
snout,  not  forming  an  angle  with  it  as  in  many  species  of  Ichihy- 
obus. 

"Depth  of  body,  2^  in  length;   head,  4  in  length;  greatest 
thickness  of  body,  !{  in  length  of  head;  depth  of  head,  1^  in  its 
length;  width,  1^  in  length.    Eye,  5^  in  head,  2^  in  interorbital 
space,  which  is  but  little  rounded. 
6 


J 
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"  Lnteral  line  pcifectly  Htraight  from  Hppcr  edge  of  opcrcio  to 
oAUdal. 

"ScaJes,  8-35-5.     Dorsal  I.  25;  A.  I.  9. 

"  Color  in  spirits,  dull  yoUowiflh-olive ;  Qns  dusky. 

"Type  specimen  12  inches  long,  in  Ills.  Stale  Utiaeutn,  tram 
Cniro,  Illinois." 

The  type  specimen  I  have  Examined.  It  is  certainly  distinct 
frtim  B.  liubalu»,  Ag.,  and  still  more  so  from  B.  niger.  B.  vitulua, 
Ag.,  lis  fur  as  one  can  tell.  Judging  from  the  very  superficial  de> 
scription,  is  also  different.  The  most  striking  characters  of  B. 
allug,  are  the  great  depth  and  compression  of  the  body. 

UK,  Bnbftllohtb;!  bnbala*,  AguiU, 

r  V.iioitomuK  buhiilu;  Kirllnnd,  Bost.  Joum.  Nat.  Hist,  (not  of  Ra- 

flnesqup). 
Utihalirhthy  bubnlni,  Agasslu,  Am.  Joum.  8c.  Arts,  188.1. 

Four  specimens  of  this  species  from  the  Mississippi  River  at 
tinincy,  Illinois,  show  the  fullowing  characters: — 

Body  considerably  elevRted  and  compressed  above;  the  dorsal 
region  sub-carinatc  ;  belly  thicker.  Depth  2j  in  length.  Axis  of 
the  body  above  the  venlrals,  below  the  lateral  line  and  nearly 
tnice  as  far  from  the  back  as  the  belly.  Oiealcst  depth  of  body 
n't  beginning  of  dorfial,  which  ia  in  advance  of  ventrals,  and  a 
trifle  nearer  the  snout  than  the  caudal. 

Head  wide,  rounded  across  the  top,  wider  above  eyes  than 
across  cheeks.  Interovhital  space  2  in  head.  Head  i  in  length  of 
body,  its  greatest  depth  I^  in  its  length.  Eye  ^  snout  4  in  head, 
much  larger  than  in  B.  niger. 

Mouth  small,  notably  smaller  than  in  B.niger,iiaA  with  thinner 
lips,  which  are  granulated  and  feebly  plicate.  Mandible  about 
equal  to  eye.  Humeral  and  suborbital  bones  slightly  different 
from  those  of  B.  niger,  quite  unlike  those  of"/,  rauchii." 

Pharyngeal  bones  very  strong,  with  large  teeth,  wbicfa  grow 
larger  downward.     Intestinal  canal  long,  longer  than  body. 

A  decided  occipital  depression.  Head  triangular  in  outline, 
viewed  from  the  side.  Ante-orbital  region  strongly  elevated  and 
curved  ;  length  of  top  of  head  2{  in  distance  from  snout  to  occi- 
])ut.    Nostrils  large. 

Scales  8-40-6  in  two  specimens,  8-39-6  in  one,  7-39-5  in  the 
fourth. 

Fin  rays,  D.  I.  28  in  two,  I.  29  in  rest.    A.  1. 10,  Y.  i.  10. 
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Dorsal  elevated  in  front  and  rapidly  declined,  the  seventh  ray 
half  the  length  of  the  third  or  longest.  The  latter  reaches  to  the 
base  of  the  18th  ray,  or  more  than  half  the  base  of  the  fin.  Anal 
reaching  caudal,  its  rays  rapidly  shortened.  Pectorals  shorter 
than  anal,  anal  than  ventrals,  all  than  head. 

Length  of  specimens,  three,  12^  inches,  the  fourth  12  inches. 
The  species  probablj^  does  not  reach  a  large  size. 

It  is  probably  best  to  retain  the  name  bubalus  for  this  fish, 
although  it  is  perhaps  doubtful  whether  it  is  really  Agassiz's  spe- 
cies, still  more  doubtful  whether  it  is  Kirtland's  C.  biibalus^  and 

« 

finally  it  is  certainly  not  Rafinesque's  C.  bubaluSj  which  is  an  Ich- 
thyobus, 

31.  Babaliehthji  niger  (Raflnesqae),  AgMiii. 

ft  CatoBtomuB  (letiobus)  niger,  Raf.  Ich.  Oh.,  1820,  56. 
Bubaliehthy9  niger,  Am.  Journ.  8c.  Arts,  1855. 

My  specimens  undoubtedly  belong  to  Agassiz's  B,  niger^  but 
Rafinesque's  ''entirely  black,  lateral  line  straight,"  are  hardly 
suflScient  to  characterize  his  species. 

Body  much  less  elevated  and  less  compressed  than  in  B.  buba- 
lu8^  the  back  not  at  all  carinated.  Axis  of  body  over  the  ventrals 
about  at  the  lateral  line,  and  but  an  eighth  or  tenth  further  from 
the  dorsal  line  than  the  ventral.  Greatest  depth  midway  of  body 
over  ventrals  and  just  in  advance  of  dorsal.     Depth  3^  in  length. 

Head  strongly  transversely  convex,  almost  ridged  above,  in 
length,  less  narrowed  downwards  than  in  bubalus.  Greatest 
depth  of  head  l^  in  its  length.  Interorbital  space  2^.  Eye  =snout 
5^  in  head,  much  smaller  than  in  bubalus.  Snout  scarcely  pro- 
jecting. No  depression  at  occiput.  An  almost  even  curve  from 
snout  to  dorsal.  Head  bounded  by  curves,  therefore  not  triangu- 
lar, thicker,  larger,  and  less  pointed  than  in  bubalus. 

Mouth  large,  with  a  large  and  pappillose  lower  lip.  Mandible 
longer  than  eye. 

Scales  8-41-7. 

Fin  rays  D.  1.30,  A.  I.  11. 

Dorsal  not  so  high  nor  so  rapidly  depressed  as  in  bubalus^  the 
longest  ray  scarcely  half  the  length  of  the  base  of  the  fin,  reaching 
to  the  I5th,  the  9th  ray,  half  the  height  of  the  first.  Anal  reach- 
ing caudal,  its  middle  rays  more  rounded,  not  so  much  shorter 
than  the  first.  Pectorals  as  long  as  ventrals,  both  longer  than 
anal  and  less  than  head. 


;my  of  L'81T. 

iihI   Bubalichthyf,  but 
?na[ii'cuicnts  are  tukuii. 
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Color  as  in  other  species  of  Ichlhijobim 
darker.     Fins  all  black. 

Length  of  specimen,  from  which  above  m 
14  inches. 

Habitat.  Quincj',  Illinois. 

BrrPLKMKNT.  ' 

Hevigion  of  Qf.nera  and  other  Ic/illii/ohgical  matters.  | 

.  XBR0TI8,  Jordan,  E«n.  nn*. 

I  liHTC  for  some  tirhe  noticed  a  striking  dilTerencc  in  the  cha- 
racter of  the  nppeoclAges  to  the  anterior  brnnctiiftl  arches  in  tho 
diftV^rent  genera  of  annflshes.  In  Pojimlis,  And  part  of  the  species 
of  Lepoviin,  these  appendages  are  soft,  short,  and  hlcint,  similar 
to  those  on  tlie  other  gill  arches.  In  the  other  genera,  one  of  the 
rows  on  the  anterior  arch  is  considerably  modified — tboeo  on  the 
lower  psrt  of  the  arch,  at  least,  heing  stilfer,  more  slender,  and 
very  mnch  longer  than  those  in  Pomolis,  This  character  fieemn 
to  nie  a  very  important  one,  and  one  of  generic  value.  In  this 
view  I  am  supported  by  I'rof.  Cope. 

The  original  type  of  Li-pomix,  Raf.,  was  Labrua  auritus  of 
authors,  which,  with  Prof.  Oil!,  I  identify  as  Inhlh'^hx  rubriraii'ia, 
Holbrook,  one  of  the  species  with  long  gill  appendages.  The 
name  Lepomis  I'emains,  therefore,  for  those  species  with  the  gitl 
rakers  long. 

For  the  species  of  the  old  genus  Lepomie,  with  the  gill  appen- 
dages short,  I  would  propose  the  name  of  Xenoiit.  The  type  of 
Xenotis  is  Pomotie  /atlax,  B.  Sl  0.  The  full  generic  characters 
are  given  above. 

The  following  species  have  been  examined  with  reference  to 
this  character: — 


? 


Appendages  long  (Xtpomt'i). 

AurituB,  Linn£  (tn>e). 
Appeodix,  Milchill. 
Incisor,  Cuv.  A  Vsl. 
SpecioBus,  B.  &  a. 
ObflcuniB,  Ag. 
Aqullensts,  Qrd. 
AaagalUnui,  Cope. 
Oculalus,  Cope. 
Nephelua,  Cope, 


Appendages  short,  undifferentiated 
(Xsnotu). 
Fallax,  B.  A  Q.  (t.vpe). 
SaDgninolentas,  Agassi  z. 
HegsloUs,  Raf. 
Nltidui,  Elrtlsnd. 
Inscriplas,  Agassis. 
Brevlceps,  B,  &  Q. 
Fopii,  Ord. 
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The  following  are  the  changes  in  nomenclature  in  the  Centrar- 
chidm  which  are  considered  necessarj^  by  Prof.  Cope  and  the 
writer : — 

(a)  PomoiiSj  Cuvier,  for  Pomotis^  Raf.  (1819).  Rafinesque's 
name  can  only  be  considered  as  a  synonym  of  his  own  Lepomis. 
PomotiSj  if  used  at  all,  must  stand  as  characterized  by  Cuvier, 
who  proposes  it  as  a  new  genus,  and  makes  no  direct  allusion  to 
Rafinesque.  It  does  not  seem  necessary  to  coin  a  new  name  for 
this  group. 

(6)  Apomotis,  Raf.  1819,  for  Telipomis^  Raf.  1820  (Nelson 
emend.).  Apomotis  was  based  on  two  species,  cyanellus  and 
macrochirusj  the  first  of  which  seems  to  belong  to  this  genus  as 
emended  by  us.  In  the  Ichthj'ologia  Ohiensis,  the  name  Apomotis 
was  without  reason  changed  to  Telipomis.  The  species  referred 
by  Cuvier  to  Bryttus  probably  belong  to  Apomolis^  but,  as  no 
American  author  has  recognized  any  of  them,  that  point  must  at 
present  remain  undecided. 

(c)  Calliurus^  Raf.  1819,  for  "  Micropterus^  Lac^pede,  1800" 
(Gill  emend.)  =  Orystes^  Huro^  Dioplites^  etc.,  auct.  Lac^fiMe's 
original  description  of  his  Micropterus  dolomieu  is  absurd,  but 
his  figure  bears  some  resemblance  to  the  black  bass.  Notwith- 
standing the  fact  that  Cuvier  asserts  that  Lac^pede's  original 
specimen,  then  still  preserved  in  the  museum,  was  identical  with 
Labrus  salmoides^  Lac,  since  Lac^pMe  found  teeth  on  the  tongue, 
only  five  branchiostegals  and  two  anal  spines,  Cuvier's  identifica- 
tion was  uncertain  and  insufl^cient  for  the  preservation  of  the 
name.  Cuvier  himself  thought  the  name  unworthy  of  adoption 
("  Le  genre  et  Tesp^^e  du  microptere  doivent  disparaitre  du  cata- 
logue des  poissons,"  Hist.  Nat.  des  Pois.,  vol.  v.  p.  v.  Cuv.  et 
Val.).  In  view  of  this,  Prof.  Cope  thinks  that  Micropterus  (like 
Aplocenirus^  Pogo»toma^  and  Proceros,  Raf.)  should  be  rejected  as 
an  unidentifiable  myth,  and  the  name  next  in  order  of  priority — 
Calliurusj  Raf. — be  adopted  as  the  generic  name  for  the  black 
bass. 

EPISEMA,  Cope  ftnd  Jordan,  gen.  nor. 

Pharyngeal  teeth  with  the  principal  series  4-4,  of  the  raptorial 
type,  with  acute  edges.  Alimentary  canal  short.  Dorsal  fin 
standing  immediately  above  the  ventrals.  Fin  radii  normal ;  lips 
soft,  not  enlarged ;  the  upper  protractile ;  no  barbels.  Lateral 
line  complete. 


78  FBOossDiifos  or  the  agadkmt  or  [18TT. 

Tbe  above  characters  were  formerlj  applied  bj  Prot  Cope  to 
the  genus  Phologenis^  bat  it  appears  that  the  dorsal  tok  is  not 
im mediately  above  the  ventral  in  P.  spiloplerus,  the  tjpe,  wliidi 
inust  on  this  account  be  referred  to  the  neighborhood  of  Minmiius, 

Four  of  the  seven  species  referred  by  Prof.  Cope  to  Fhoioffemu 
present  the  characters  above  enumerated,  and  one  of  them^  tlie 
F.  scabricepSj  is  regarded  as  the  type  of  the  genns  so  defined. 
As  the  name  Phologenis  was  first  employed  for,  and  has  been 
specially  attached  to,  the  P.  spilopterus^  it  cannot  be  used  for  the 
P.  scabriceps  and  its  allies,  so  that  a  new  name,  Episema^  is  now 
proposed  for  the  latter. 

The  following  species  are  at  present  referred  to  Episema: — 

Group  L    Colors  tntDsparent,  without  pigment ;  scales  with  usual  surfiioe 
exposed. 

Epitema  leueioda,  Cope. 
Epiuma  teUteopuM,  Cope. 
Epitema  piptolepiSf  Cope. 
EpUema  9cabriup9^  Cope^type). 

Group  II.    Colors  pigmented,  brilliant ;    exposed  surfaces  of  scales  more 
narrow  and  high. 

Epitema  (?)  pprrhomelas^  Cope. 
Epi$ema  callisema^  Jordan. 

The  species  last  mentioned  has  the  teeth  in  a  single  row. 
Episema  may  be  compared  with  related  genera  as  follows  : — 

Teeth  raptatoHal,  with  the  principal  series  4-4 ;  lateral  line  complete ; 
fin  radii  normal ;  no  barbels ;  lips  soft,  not  enlarged. 
a.  Teeth  with  masticatory  surface  developed. 

h.  Dorsal  decidedly  posterior  to  yentrals.  Ltthrubub. 
bb.  Dorsal  over  yentrals. 

d.  Scales  normal.  Htbopbis. 

dd.    Scales  closely  imbricated,  the  exposed  surfaces  high  and 

narrow.  LuxiLUS. 

CM,  Teeth  with  the  edges  crenate.  Ctprinblla. 
ooa.  Teeth  entire  without  masticatory  surface. 

e.  Dorsal  over  yentrals.  Epibbma. 

ee.  Dorsal  behind  yentrals.  MiimiLUs. 

Moniana^  Grd.,  is  not  generically  distinct  from  Cyprinella. 
Codoma  and  Cliola  are,  perhaps,  synonymous  with  Minnilus. 
Tigoma  is  an  "  omnium  gatherum^*^  the  precise  value  of  which  is 
not  yet  determined. 
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UbbUos  xsannu,  Jordan,  sp.  nor. 

Form  moderately  elongated,  subfusiform,  heavy  forwards;  the 
head  being  decidedly  like  Luxilus.    Depth  4^  in  length. 

Head  stout,  somewhat  elongated,  about  4  in  length,  the  snout 
bat  slightly  overlapping  the  large,  oblique  mouth ;  the  maxillary 
reaching  the  orbit.  Head  roundish  above  in  males,  with  many 
small,  whitish  tubercles,  not  much  crowded,  and  arranged  some- 
what in  rows — one  or  two  rows  of  these  extend  backwards  to  the 
dorsal ;  several  series  of  strong  tubercles  on  each  side  of  caudal 
peduncle  ;  one  along  each  row  of  scales.  These  are  very  striking, 
and  are  apparently  characteristic  of  this  species. 

Scales  high,  closely  imbricated,  as  in  Luxilus  cornutuSj  dark 
edged,  being  punctate  with  black.  Lateral  line  with  37  scales 
(36  to  39). 

Color  dark-steel  blue ;  silvery  below ;  a  faint  black  spot  at  base 
of  caudal.  Fins  mostly  bright  crimson  red  in  males,  the  dorsal 
largely  black  on  its  upper  posterior  part.  Dorsal,  anal,  and 
caudal  tipped  with  white  pigment ;  bell}*,  base  of  anal,  ventral 
and  pectoral  flns  with  white  pigment. 

Eye  large,  3J  in  head. 

Dorsal  low,  5^  in  length  of  body.  Caudal  fin  large.  Fin  rays: 
dorsal  1.8;  anal  l.ll  (1.10).     Length  3  to  3^  inches. 

Teeth  1,  4-4,  1,  hooked,  entire,  without  masticatory  surface. 

Hab.  South  Fork  of  the  Ocmulgee  River,  at  Flat  Shoals,  De 
Kalb  Co.,  Georgia. 

This  species  is  one  of  the  most  beautiful  of  the  Cyprinidae. 
The  long  anal  fin  and  the  presence  of  rows  of  tubercles  on  the 
caudal  peduncle  arc  striking  characters.  The  latter  feature  sug- 
gests the  specific  name  (xainOj  to  scratch).  It  resembles  Episema 
pyrrhomelas^  Cope,  but  is  distinguished  at  once  by  the  generic 
character  of  the  backward  dorsal. 

This  species  belongs  to  the  subgenus  of  Minnilus^  which  has 
been  called  Photogenis,  The  following  are  the  species  of  Minnilus 
as  at  present  understood — several  species  now  referred  to  other 
genera  probably  also  belong  here : — 

Subgenas  Minnilus  :    colors  transparent ;  little  or  no  pigment ;   scales 
normal. 

MinniluB  arge,  Cope. 

Minnilas  dinemus,  Raf.  (type  of  genus). 

Minnilus  Jemezanus,  Cope. 
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I  HO 

I  MlnoilaB  lepldulua  (Ord.).  C.  &  J. 

^L  HIudIIub  microjilcryx,  Cupo. 

^^^^^K  Mionilus  mBtutlnDs,  CoiiF. 

^^^^^L  MitiDilaB  rabellus  (Ag.),  C.  &  J. 

^^^^M  MlDiiUua  dilectua  <QrdO>  C.  &  J. 

^^^^^1  MiiiniluB  nmoDiiuB  (AbUitl),  C.  &  J. 

^^^^^^H  MinaUus  mcgalopB  {Qni.),  C.  &  J. 

^^^^^^H  MiimiluB  amabilia  (Ord.),  Ni^laon. 

^^^^B  MinaUus  sociua  (Grd.).  C.  «  J. 

^^^^^^H  MlnnUuB  Btilblns,  Jortlnn. 

^^^^^^V  MiaoUus  umbratilie  (Ord.),  C.  &  J. 

^^^^^^1  MinniluB  percabromu»,  Cujio. 

^^^^^^H  HinoUuB  mbrifrong,  Cope. 

^^^^^^B  Mtnnilus  alltpinnlB,  Cupn. 

^^^^^^K  MinnilUBOligaBpis,  Copo. 

^^^^^^M  Hiiinilas  Bimiis,  Cope. 

^^^^r^  Mlnnllua  urlommus,  Cnpe. 

V  Minnilus  pliologeniB,  Copu. 

I  Babgenos  PHOTonsNie;    colors  briUinnt,  pigmenlnry  ;   sciiles  imbticalcH, 

I  to  that  Ibe  expoBed  BUiTact^s  are  bigb  and  narrow, 

K  llinnilue  spiloplcnis,  Cope. 

H  Minnilus  analostaiius  (Grd.),  C.  &  3. 

^L  Minnilus  enrystomuB,  Jordan. 

^p  Mlnnllue  caltisllus,  Jordan. 

MiuniliiB  Bli  gill  Blums.  Jordnn. 

Mlimilua  cceruleoa,  Jordan. 

Minnilus  XKnnrus,  Jordan, 

Minnilus  lirus,  Jordan. 

The  last  species  has  the  teeth  2,  4-4,  2,  aa  in  Lytkrurus;  the 
other  colored  species  1,  4-4,  1. 

Certain  species  or  Ceratichlkyg,  Baird,  were  separated  from 
that  genus  under  the  name  of  Nocomis,  Qirard,  before  Ceratick- 
thys  itself  had  ever  been  characterized.  It  seems  necessary 
therefoi'e  to  substitute  Nocomis  for  Ceralichtkye. 

Mozostoma  anisnnim,  Raf. 

CatoHomui  (Moxotlomd)  aniiurun,  Raf.  Icb.  Ob.  (not  of  Ag.). 
Oatoilomut  am'ivrvi,  Kirt.  Boat.  Jonrn.  Nat.  Hist. 
Prof,  Cope,  after  examination  of  one  of  my  specimens  of  this 
species,  dissents  from  my  identification  of  Ptychagtomua  collapgut. 
Cope,  with  it,  considering  the  anieurum  a  related  species,  pre- 
viously unknown  to  him,  I  therefore  give  its  full  characters, 
leaving  the  matter  for  further  inveHtigation. 
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Body  compresBed,  short  and  stout,  the  back  strongly  elevated. 
Depth  3|  in  length,  without  caudal. 

Head  4^  in  body,  short  and  thick,  wiih  vertical  cheeks  and  a 
broad,  flat,  and  steep  interorbital  space.  Interorbital  space  equal 
to  snout,  2^  in  head.  Eye  midway  of  head,  4  in  length  of  head. 
A  prominent  depression  acrass  nose. 

Mouth  very  small,  the  lower  lip  small,  infolded,  and  A-shaped 
behind. 

Pectorals  small,  reaching  two-thirds  the  distance  to  the  ven- 
trals.  Dorsal  large ;  its  height  {  length  of  head ;  its  last  ray 
half-way  between  snout  and  base  of  caudal.  Eyes  large  and  high 
op. 

Scales  5-44-4. 

Fin  rays:   D.  1.15;  A.  1.8;  V.  9. 

Color  pale  olivaceous;  sides  silvery;  dorsal  and  caudal  dark; 
lower  fins  orange. 

Specimen  described  12  inches  long,  from  Lake  Erie,  at  Toledo, 
Ohio. 

Oenera  of  CatofUom%d». 

The  genera  of  CcUostomidas,  accepted  by  Prof.  Cope  and  the 
writer,  may  be  thus  compared : — 

*  Body  ohlon^  or  elongate,  with  a  short,  snbquadrate  dorsal  fin  of  10  to  17 
developed  rays  ( Catostomina,  Gill), 
t  Air-bladder  in  three  parts ;  lateral  line  present ;  fontanelle  present ; 
scales  large,  subequal. 
a.  Pharyngeal  bones  very  broad  and  strong ;  the  lower  7  to  10  teeth  on 
each  side,  greatly  enlarged,  smooth,  and  truncate  above ;  the  teeth 
on  the  upper  part  of  the  bone  small,  as  usual  in  the  family. 

Placophartnx,  1. 
aa.  Pharyngeal  bones  not  specially  enlarged ;  the  teeth  of  the  usual 
type.  MoxosTOMA,  2. 

ff  Air-bladder  in  two  parts. 

b.  No  lateral  line  ;  fontanelle  present.  Erimtzon,  8. 

bb.  Lateral  line  well  developed. 
e.  Fontanelle  distinct.  Catostoxus,  4. 

ec,  Fontanelle  obliterated  by  the  union  of  the  parietal  bones. 

Pantosteus,  6. 
**  Body  much  elongated,  subcylindrical  forwards ;  dorsal  elongate,  falci- 
form, of  30  or  more  rays  ;  fontanelle  obliterated  by  the  union  of  the 
parietal  bones  {CycUptincB,  Gill). 

d.  Mouth  small,  subinferior,  with  pappillose  lips. 

Ctcleptus,  •• 
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***  Body  oblong  oval,  compressed ;  dorsal  elongate,  elevated  in  front,  of 
20  or  more  rays ;  fontanelle  present  {BubalieJUhyinm^  Gill). 

e.  Pharyngeal  bones  narrow,  with  the  teeth  relatively  thin 
and  weak. 
/.  Mouth  small,  inferior,  protractile  downwards ;  fins  often 

greatly  elevated.  Cabpiodbs,  7. 

ff.  Mouth  larger,  subterminal,  protractile  forwards  (species 
of  larger  size,  dusky  colors,  with  lower  dorsal). 

ICHTHTOBUB,  8. 

€6.  Pharyngeal  bones  strong ;  the  teeth  comparatively  coarse 
and  large,  increasing  in  size  downwards;  dorsal  fin 
moderately  elevated ;  mouth  inferior. 

BUBALICHTHTB,  9. 

Of  the  above  genera,  Carpiodes  and  Ichthydbus  are  doubtfully 
distinct,  such  species  as  (7.  carpio  connecting  them  closely. 

Moxostoma^  Rafinesque,  1820  (Jordan  emend.  1876)  is  equiva- 
lent to  Plychostomus^  Agassiz,  ISbi  =Teretulu8^  Cope,  1868. 
Moxoatonia^  Raf.,  is  based  on  two  species :  Catostomus  anisurus 
and  C.  anisopterus.  The  latter,  described  '*from  a  drawing  by 
Mr.  Audubon,"  is  unrecognizable  or  mythical ;  the  former  is  a 
common  species  of  ^^Red  Horse,"  although  Agassiz  strangely 
misconstrued  both  Rafinesque's  and  Kirtland's  descriptions  of  it. 
For  C  anisurus  and  its  numerous  congeners,  the  name  Moxostoma^ 
having  clear  prioritj*,  must  obviously  be  retained. 
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OV  THX  OEirE&A  OF  VOBTH  AKSRICAV  FRE8H-WATSB  FI8HS8. 
BT  DAVID  8.  JORDAN  AND  CHARLK8  H.  GILBERT. 

In  the  present  paper,  the  authors  design  to  give  in  strict 
chronological  order  the  names  of  all  the  genera  thus  far  proposed 
which  have  been  based  on  species  of  North  American  fresh-water 
fishes. 

In  the  chronological  catalogue  is  given  under  the  head  of  each 
genus  (a)  its  author,  (b)  the  place  where  it  was  first  proposed, 
and  (c)  its  type  species.  In  case  no  species  is  designated,  either 
explicitly  or  virtually,  as  the  type  of  a  genus,  the  species  first 
mentioned  as  belonging  to  it  is,  according  to  general  custom, 
considered  as  the  intended  type. 

A  discussion  of  synonyms  is  next  given';  and,  finally,  an 
alphabetic  list  of  genera  with  the  etymology  of  generic  names 
completes  the  paper. 

No  distinction  has  been  here  made  between  names  proposed  for 
•'  genera"  and  for  "  subgenera."  Most  modern  "  subgenera"  have 
been  at  some  time  regarded  as  ^^  genera,"  and  most  ^^  subgenera" 
have  been  proposed  in  the  expectation  that  future  writers  would 
elevate  them  to  generic  rank. 

Generic  names  used  without  any  sort  of  definition  (e.  g.,  Chei- 
lobus^  Olania^  Minicuhis^  Oplictxs^  Leplostoma^  etc.,  of  Rafinesque, 
Am.  Monthly  Magazine)  have  been  left  unnoticed,  except  in  cases 
(e.g.,  Apeltex^  Dekay,  Pygosteus,  Brevoort)  where  reference  to 
some  previously  known  species  as  the  type  is  in  itself  a  sort  of 
characterization. 

The  authors  have  endeavored  to  ensure  accuracy  in  quotations. 
A  few  works,  not  at  present  accessible  to  them,  have  been  cited 
at  second  hand.  These  cases  are  designated  by  the  use  of 
quotation  marks. 

Catalogue. 

Tear.  Pag** 

1766.     Amia,  Linnaeus,  Systema  Naturae  I.  500 

Amia  calva,  Linnaeus,  1766. 
1798.     Polyodon,  Lac^p^e,  Hist.  Nat.  des  Poissons  I.  402 

"  P.  feuille,"  Lac.  1798  (folium).  (Sine pairia.) 
1802.    Micropterus,  Lac^p^e, ''  Hist.  Nat.  des  Poissons  lY."    324 

M.  dolomieu,  Lac.  1801.    (Sine  patria,) 
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1803.     Fundulus,  Lac^pfede,  Hist.  Nat.  ilea  Poissona  V.  37 

P.  imnlHsh,  Lac.  1803. 
1803.     LepiBOBteiis,  Lac^pfede,  Hist.  Nat.  ilea  Poissons  V.  331 

L.  gavialis,  Lac.  1803. 

1803.  Hydrnrgira,  r,ac^pMe,  Hist.  Nat.  doa  Poissona  V.         378 

II.  awampina,  Lac.  1H03. 
1808.     Cypriiiodon,  Lac^pede,  Hiat.  Nat.  tlea  Poissona  V.         486 
C.  variegatus,  I^ae.  1W3. 

1804.  Spntularia,  8Uaw,  Gyneral  Zoology  V.  3C2 

S.  reticulata,  Shaw,  1804. 
1814.     Moroiie,  Mitcliill,  Report  in  Part  on  Fialies  of  New 

York.  18 

Morone  pallida,  Mitch.  1814. 
1814.     Roccns,  Milchill,  Keport  in  Part  on  Fialiea  of  New 

York.  25 

R.  Btriatns,  Mttcb.  1814. 

1817.  CatoatomuB,  Lei^iieur,  Journal  Ai'ad.  N&l.  Sci.  Pliila. 

r.  89 

Cyprinns  catostomus,  Forster  (C.  budsoniua, 
LeS.). 

1818.  Notropis,  Rnfincsqne,  Amor.  Montlily  MjigazJiio  II.      204 

K.  atlierinoides,  Raf.  1818. 
1818.    Platiroatra,  LeSueur,  Journal  Acad.  Nat.  Sci.  Pbila.  I.     223 

P.  edentula,  LeS.  1818. 
1818.    Hiodon,  LeSueur,  Journal  Acad.  Nat.  Sci.  Pliilo.  L       364 

H.  tergiaua,  LeS.  1818. 
1818.     Oloaaodon,  Kaflneaque,  Amer.  Monthly  Magazine  II.    354 

G.  harengoides,  Raf.  1818. 
1818.     Pomoxia,Raflne8qne,Journal  Acad.Nat.Sci.Phila.  I.     417 

P.  annularU,  Raf.  1818. 
1818.    SarchiruB,  Rafinesqiie,  Journal  Acad.  Nat.  Sci.  Pbila. 

I.  419 

S.  vittatua,  Raf.  1818. 
1818.    Exoglosaum,  Raflnesque,  Journal  Acad.  Nat.  Sci. 

Phila.  I.  420 

E.  leBueurianum,  Raf.  1818. 
1818.    Maxillingua,  RaOneaque,  JoQrnal  Acad.  Nat.  Sci. 

Phila.  I.  421 

CyprinuB  maxillingua,  J./eSueur,  1818. 
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Imt.  Ptg#. 

1818.     HypenteliuiD,  Rafinesque,  Journal  Acad.  Nat.  Set.     421 

Phila.  I. 
Exoglossom  macropterum,  Raf.  1818. 

1818.  Litholepis,  Rafinesque,  Amer.  Monthly  Magazine  III.     447 

L.  adamantinus,  Raf.  1818. 

1819.  Aplodinotus,  Rafinesque,  Journal  de  Physique,  etc.       418 

A.  grunniens,  Raf.  1819. 
1819.    Etheostoroa,  Rafinesque,  Journal  de  Physique.  419 

E.  flabellaris,  Raf. 
1819.     Pogostoma,  Rafinesque,  Journal  de  Physique,    a  419 

P.  leucops,  Raf.  1819.  ^ 

1819.     Leucops,  Rafinesque,  Journal  de  Physique.  ;         419 

Pogostoma  leucops,  Raf.  1819. 
1819.     Aplocentrus,  Rafinesque,  Journal  de  Physique.  419 

Bodianus  calliops,  Raf.  1818. 
1819.     Calliurus,  Rafinesque,  Journal  de  Physique.  420 

C.  punctulatus,  Raf.  1 820. 
1819.^    Lepomis,  Rafinesque,  Journal  de  Physique.  420 

Labrus  auritus,  ^^  of  authors." 
1819.     Pomotis,  Rafinesque,  Journal  de  Physique.  420 

(No  type;   Cuvier  emend.;  type  P.  vulgaris, 
C.  &  v.). 
1819.     Apomotis,  Raf.,  Journal  de  Physique.  420 

Lepomis  cyanellus,  Raf.  1819. 
1819.     Notemigonus,  Rafinesque,  Journal  de  Physique.  420 

N.  auratus,  Raf.  1819. 
1819.     Amphiodon,  Rafinesque,  Journal  de  Physique.  421 

A.  alveoides,  Raf.  1819  (mispnnt  for  alosoides). 
1819.     Amblodon,  Rafinesque,  Journal  de  Physique.  421 

Teeth  of  Aplodinotus  grunniens,  ascribed  to 
A.  bubalus,  Raf.  1819. 
1819.     Cycleptus,  Rafinesque,  Journal  de  Phj'sique.  421 

C.  nigrescens,  Raf.  1819. 
1819.     Noturus  Rafinesque,  Journal  de  Physique.  421 

N.  luteus,  Raf.  1819.    (Galled  N.  fiavus  in  1818.) 

1819.  Pylodictis,  Rafinesque,  Journal  de  Physique.  422 

P.  limosus,  Raf.  1819. 

1820.  Lcpibema,  Rafinesque,  Ichthyologia  Ohicnsis.  23 

Perca  chrysops,  Raf.  1820. 
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Perca  aalmonea,  Raf.  1818. 

33 

J8S0. 

Pomacnnipais,  KallneBque,  Irhtbyoto^a  Oliiensis. 
Perca  nigropunolaU,  Raf.  1830. 

23 

1820. 

IclheiiB,  Uflfliieaque,  lehtbjologia  Oliienaia. 
Labrus  auritus,  L. 

27 

1830. 

Teiipomis,  Rafinesque,  lohlhyologia  Ohieiiais. 

No    t>-pB   {L.  cyanellua,   Baf.    1819,  Nelson 

emend.) 

27 

1830. 

Ajliles,  Raflnesque,  Ichthyologia  Ohiensis. 
J      Lepomis  pallias,  Kaf.  1820. 

30 

18S0. 

wemocampsis,  Rafinetiique,  lelitbyologia  Ohicnais, 
Lepomis  fleKuolaris,  Raf.  1«20. 

31 

1830. 

Dioplites,  Rafinceque,  Ichthyologia  OhIenBis. 
Lepomis  salmonea,  Raf.  1820. 

88 

issn. 

Ambloplitea,  Rafinesqiie,  Ichlliyologia  Obienais. 
LepomiB  ictheloidoa,  Raf.  1820. 

33 

1S20. 

Aplcsion,  Rafinesqiie,  Ichtliyologia  Obiensis. 
Etbeoatoma  calliuro,  Raf.  1320, 

3G 

1820. 

DipleBion,  Rafinesque,  Icbtli.vologia  Obienai)*. 
E.  blpnnioiilfs,  Raf.  ISll). 

37 

) 


Pomolobui,  Rafineaque,  lehtbjologia  Ohiensia. 

P.  cbryBOChloriB,  Raf.  1820. 
Doroaoma,  Rafinesque,  Ichthyologia  Ohienais. 

D.  notata,  Raf.  1820. 
Clodalua,  Rafinesque,  lehtbjologia  Obienaia. 

Hyodon  clodalua,  LeSnenr,  1618. 
Minnilua,  Rafinesque,  Ichthyologia  Ohiensia. 

M.  dinemua,  Raf.  1820. 
LuxiluB,  Rafineaque,  Ichthyologia  Ohienais. 

L.  chryaocephalas,  Raf.  1820. 
Chrosonins,  Rafinesque,  Ichthyologia  Obienaia. 

Luxilua  erythragaster,  Raf.  1820. 
Semotilna,  Rafinesque,  Ichthyologia  Ohienais. 

S.  dorsalia,  Raf.  1820. 
Fimephalea,  Raflneeque,  Ichthyologia  Ohienais. 

P.  promelas,  Raf.  1820. 
Moxostoma,  Rafinesque,  Ichthyologia  Oliienais. 

Catostomua  anisurus,  Raf.  1820. 
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1820.     Ictiobus,  Rafinesque,  lebthyologia  Ohiensis.  55 

Amblodon  bubalus,  Raf.  1819. 
1820.    Carpiodcs,  Rafinesque,  Ichthyologia  Ohiensis.  56 

Gatostomus  cyprinus,  LeSueur,  1817. 
1820.    Teretolus,  Rafinesque,  Ichthyologia  Ohiensis.  57 

No  type. 
1820.    Earystomus,  Rafinesque,  Ichthyologia  Ohiensis.  60 

Gatostomus  megastomus,  Raf.  1820. 
1820.     Decactylus,  Rafinesque,  Ichthyologia  Ohiensis.  60 

Gatostomus  bostoniensis,  LeSueur,  1817. 
1820.    Ictalarus,  Rafinesque,  Ichthyologia  Ohiensis.  62 

Silurus  maculatus,  Raf.  1819. 
1820.    Elliops,  Rafinesque,  Ichthyologia  Ohiensis.  62 

Silurus  maculatus,  Raf.  1819. 
1820.    Leptops,  Rafinesque,  Ichthyologia  Ohiensis.  64 

Silurus  Tiscosus,  Raf.  1819. 
1820.     Opladelus,  Rafinesque,  Ichthyologia  Ohiensis.  64 

Silurus  nebulosus,  Raf.  1819. 
1820.    Ameiurus,  Rafinesque,  Ichthyologia  Ohiensis.  65 

Silurus  cupreus,  Raf.  1819. 
1820.     Ilictis,  Rafinesque,  Ichthyologia  Ohiensis.  66 

Silurus  limosus,  Raf.  1819. 
1820.     Picorellus,  Rafinesque,  Ichthyologia  Ohiensis.  70 

Esox  vittatus,  Raf.  1818. 
1820.     Gylindrosteus,  Rafinesque,  Ichthyologia  Ohiensis.  72 

Leplsosteus  platostomus,  Raf.  1820. 
1820.     Atractosteus,  Rafinesque,  Ichthyologia  Ohiensis.  73 

Lepisosteus  ferox,  Raf.  1820. 
1820.     Sturio,  Rafinesque,  Ichthyologia  Ohiensis.  79 

Accipenser  maculosus,  LeSueur,  1817. 
1820.     Sterletus,  Rafinesque,  Ichthyologia  Ohiensis.  80 

Accipenser  sterletus,  Raf.  1820. 
1820.    Dinectus,  Rafinesque,  Ichthyologia  Ohiensis.  82 

Dinectus  truncatus,  Raf.  1820. 
1820.     Pegedictis,  Rafinesque,  Ichthyologia  Ohiensis.  84 

P.  ictalops,  Raf.  1820. 
1820.     Proceros,  Rafinesque,  Ichthyologia  Ohiensis.  87 

P.  maculatus,  Raf.  1820. 
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1821.     Mollienesia,   LeSueiir,  Journal  of  Acad.  Xat.   Sci 
Pliita.  II. 
M.  lalipinna,  LeS.  1821. 

1828.  Huro,  CuTierantl  VaJeneienncs,  Poissons  II. 

rr.  nigrit-aiis,  C.  &  V.  1828. 
1839.     Qryates,  Ctivigr  aad  Valcnciennea,  Poissons  III. 
Labrus  salmokies,  Ltici^(icile,  1800. 

1829.  OGtitrnruhus,  Ouvier,  Poissons  III. 

Lnbrus  iridciis,  Lac.  1802.  (Agaas.  emend.) 
1829.     Pomotis,  Cuv.  &  Vnl.,  Poiaaons  III. 

P.  vulgaris,  C.  &,  V,  1829. 
1831.    Brjttus,  Valenciennes,  Poissons  Til. 

B.  pnnctatus,  C.  &  V.  I83I. 
1888.     Aplire<loderiifl,  LeSiiciir,  Poissons  IX. 

A.  gihbofliifl,  LeSueiir,  1833. 

1885.    Scapbirliynclius,  Ileckel,  "Aiiu.  Witn.  Mils.  I." 
S.  railncsquii,  Beck.  1835. 
Percina,  Ilaldenian,  Journ.  Auad.  Nat.  Soi.  Pliila, 
VIII. 
Percn  nebuiosa,  Hald.  1843. 
Pileoma,  Dtkay,  Kew  York  Zoology,  Fislics. 

P.  aemirnsciata,  Dek.  1842. 
noleosoma,  Dekay,  Xat.  Hist.  N.  Y.,  Fisbes. 

B.  tesspilntiiiii,  Pek.  1842. 
Uranidea,  Dekay,  Nat.  HieL  N.  T.,  Fislica. 

U.  quiescens,  Dek.  1842. 
Apeltes,  Dekay,  Nat.  Hist.  N.  Y.,  Fishes. 

OasterosteuB  quadracus,  Mitchill,  1815. 
Argyrea,  Dekay,  Nat.  Hist.  N.  Y.,  Fishes. 

Atberina  notatn,  Mitchill,  1815. 
Ainblyopsis,  Dekay,  Nat.  Hist.  N.  Y.,  Fishes. 

A.  spelffius,  Dek.  1842. 
Stilbe,  Dekay,  Nat.  Hist.  N.  Y.,  Fishes. 

Gyprinus  cbrysoleuctis,  Mitchill,  1814 
Baione,  Dekay,  Nat.  Hist.  N.  Y.,  Fishes. 

B.  fontinalis.  Deb.  1849. 
Glossodon,  Heckel,  "Russegger's  Reisen  I." 

Gyprinus    (Abramis?)  smithil,   Richardson, 
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1843.    Argyreus,  Heckel,  '^Russegger's  Reisen  I."  1040 

Cyprinus  atronasus,  Mltchlll,  1815. 

1843.  LeucosoDius,  Heckel,  ^^  Russegger's  Reisen  I."  1042 

L.  cbrysoleucus,  Heck.  1840  (not  of  Mltchlll) 
=  L.  pnlchellus,  Storer. 

1844.  Sclerognathus,  Cuvier  and  Valenciennes,  Poissons 

XVIL  351 

Catostomns  cyprinus,  LeSueur,  1817. 
1850.    Percopsis,  Agassiz,  Lake  Superior.  284 

P.  gutUtns,  Ag.  1850. 
1850.    PoBcilosoma,  Agassis,  Lake  Superior.  299 

Etheostoma  variatum,  Kirtland,  1838. 
1850.    Argyrosomus,  Agassiz,  Lake  Superior.  339 

Salmo  clupeiformis,  Mitchill,  1818. 
1850.    Rhinichthys,  Agassiz,  Lake  Superior.  353 

Cyprinus  atronasus,  Mitchill,  1815. 
1850.     Salmoperca,  Thompson,  Proc.  Bost.  Soc.  III.  164 

Percopsis  pellucid  us.  Thorn  p.  1851. 

1850.  Cottopsis,  Girard,  Proc.  Bost.  Soc.  III.  303 

Cottus  asper,  Richardson,  1836. 

1851.  Triglopsis,  Girard,  Proc.  Bost.  Soc.  IV.  16 

T.  tbompsonii,  Grd.  1851. 

1853.  Gila,  Baird  and  Girard,  Proc.  Acad.  Nat.  Sc.  Phila. 

N.  S.  VL  368 

G.  robusta,  B.  &  G.  1853. 

1854.  Chologaster,  Agassiz,  Am.  Joum.  Sc.  and  Arts.  135 

C.  cornutus,  Ag.  1854. 
1854.    Heterandria,  Agassiz,  Am.  Joum.  Sc.  and  Arts.  135 

H.  holbrookii,  Ag.  Mss. 
1854.     Zygonectes,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  135 

Poecilia  olivacea,  Storer,  1845. 
1854.    Melanura,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  135 

Exoglossum  annulatum,  Rafinesque,  1818. 
1854.     Poecilichthys,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  304 

Etheostoma  variatum,  Kirtland,  1838. 
1854.    Catonotus,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  305 

C.  lineolatus,  Ag.  1854. 
1854.    Hadropterus,  Agassiz,  Am.  Joum.  Sc.  and  Arts.  305 

H.  nigrofasclatus,  Ag.  1854. 
7 
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Tmt.  Pib«. 

1864.    Hyostomn.  Agassiz,  Am.  Journ.  Sc,  and  Arts.  305 

H.  ncwmanii,  Ag.  1854. 
1864.     Hybopeis,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  358 

H.  gracilis,  Ag.  1854. 
1864>    Hypsolepis,  liaird,  Msb.  ia  Agassiz,  Aiu.  Jouru.  8c. 

and  ArU.  359 

Cypvinua  cornntuB,  Mitcliill,  1818, 
1864.     Hericlitliys,  IJaird  and  Girard,  Acftd.  Nat.  So.  PliUa.      25 

n.  cj'anoguttatns,  B.  &  0.  1854. 
1864.    Astyanax,  Baird  and  Cfirard,  Acnd.  Nat.  Sc-  Pbila.         26 

A.  argeotatiia,  B.  &  G.  \)ibi. 
_  1864.     Atherinopsis,  Oiranl,  Acad.  Xat.  Sc.  Pliila.  134 

Allierina  menidia,  Linnteus,  176G. 
1864.     Pogonichtbys,  Girard,  Acad.  Nat.  Sc.  Pbila.  130 

P.  inwquilobus,  B.  &  G.  1854. 
1864.     Lavinia,  Girard,  Acad.  Nat.  8c.  Pliila.  137 

L.  exilicauda,  B.  &  G.  1854. 
1864.     Cocblognatbus,  Baiid  and   Girard,  Acad.  Nat.  Sc. 

Pliila.  150 

C.  ornattis,  B.  &  G.  1854. 
1855.      ClieiloiieaiU6,  UaUxl,  iu  Storer,  ilist.  Fishta  of  2ias«.      285 

Leuciacus  pulcliellus,  Storer,  1838. 
1855.     Bnbalicbtbys,  Agassiz,  Amer.  Journ.  Sc.  and  Arts.        192 

Carpiodee  urus,  Ag.  1854. 
1855.    Ptychostomue,  Agassiz,  Am.  Journ.  Sc.  and  Arts.         203 

Catostomus  aureolus,  LeSueur,  181T. 
1855.    Hylomyzon,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  205 

Catostomus  nigricans,  LeSueur,  1811- 
1855.    Acrocheilus,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  211 

A.  slataceus,  Ag.  1865. 
1855.    Campostoma,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  218 

Bntilus  snomalus,  Rallnesque,  1820. 
1855.     Hyborhynchua,  Agassiz,  Am.  Journ.  Sc.  and  Arts.        223 

Minnilus  notatus,  Rafinesque,  1820. 
1855.    HybognathuB,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  223 

H.  nuchalis,  Ag.  1855. 
1855.    Ptychocbeilus,  Agassiz,  Am.  Journ.  Sc.  and  Arts.         82T 

P.  gracilis,  Ag.  1855. 
1855.    Mylocheilus,  Agassiz,  Am.  Journ.  Sc.  and  Arts.  229 

M.  lateralis,  Ag.  1855. 
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1855.  Mylopharodon,  Ayres,  Cal.  Acad.  Sciences.  33 

M.  robustus,  Ayres,  1855. 

1856.  Minomus,  Oirard,  Acad.  Nat.  Sc.  Phila.  173 

Catostomus  insignis,  B.  &  G.  1854. 
1856.     Acomus,  Girard,  Acad.  Nat.  Sc.  Phila.  173 

Catostomos  forsterianas,  Richardson,  1836. 
1856.    Dionda,  Girard,  Acad.  Nat.  Sc.  Phila.  176 

D.  episcopa,  Grd.  1856. 
1856.    Algoma,  Girard,  Acad.  Nat.  Sc.  Phila.  180 

A.  amara,  Grd.  1856. 
1856.    Orthodon,  Girard,  Acad.  Nat.  Sc  Phila.  182 

Gila  microlepidotas,  Ayres,  1855. 
1856.     Algansea,  Girard,  Acad.  Nat.  Sc.  Phila.  182' 

Leaciscus  tincella,  Valenciennes,  1854. 
1856.    Agosia,  Girard,  Acad.  Nat.  Sc.  Phila.  186 

A.  chrysogaster,  Grd.  1856. 
1856.    Nocomis,  Girard,  Acad.  Nat.  Sc.  Phila.  190 

N.  nebracensis,  Grd.  1856. 
1856.    Meda,  Girard,  Acad.  Nat.  Sc.  Phila.  191 

M.  fulgida,  Grd.  1856. 
1856.     Cliola,  Girard,  Acad.  Nat.  Sc.  Phila.  192 

Ceratiehthys  vigilax,  B.  &  G.  1853. 
1856.    Alburnellus,  Girard,  Acad.  Nat.  Sc.  Phila.  193 

Alburnus  dilcctus,  Grd.  1856. 
1856.    Albnmops,  Girard,  Acad.  Nat.  Sc.  Phila.  194 

Alburnops  blennias,  Grd.  1856. 
1856.     Codoma,  Girard,  Acad.  Nat.  Sc.  Phila.  .194 

C.  ornata,  Grd.  1856. 
1856.    Cyprinella,  Girard,  Acad.  Nat.  Sc.  Phila.  196 

Leuciscns  bubalinus,  B.  &  G.  1853. 
1856.     Moniana,  Girard,  Acad.  Nat.  Sc.  Phila.  199 

Leuciscus  Intrensis,  B.  &  G.  1853. 
1856.    Richardsonius,  Girard,  Acad.  Nat.  Sc.  Phila.  201 

Abramis  balteatus,  Richardson,  1836. 
1856.    Tiaroga,  Girard,  Acad.  Nat.  So.  Phila.  204 

T.  cobitis,  Grd.  1856. 
1856.    Tigoma,  Girard,  Acad.  Nat.  Sc.  Phila.  205 

Gila  pulchella,  B.  &  G.  1854. 
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Year.  Pftg*. 

1856.     CheoDda,  Girard,  Acad.  Nat.  Sc.  Phila.  207 

C.  cooperi,  Grd.  1856. 
1856.    Siboma,  Girard,  Acad.  Nat.  Sc.  Phila.  209 

Lavinia  crassicauda,  B.  &  G.  1854. 
1856.    Hudsonius,  Girard,  Acad.  Nat.  Sc.  Phila.  210 

Clupea  hudsonia,  Clinton,  1824. 
1856.    Clinostomus,  Girard,  Acad.  Nat.  Sc.  Phila.  211 

Luxilus  elongatus,  Kirtland,  1838. 
1856.    Ceratichthjs,  Baird,  Mss.  in  Grd.,  Proc.  Acad.  Nat. 

Sc.  Phila.  N.  S.  VI.  212 

Semotilus  biguttatus,  Kirtland,  1840. 
1859.    Scolecosoma,  Girard,  Report  Pac.  R.  R.  Survey  X.       384 

AmmoqoBtes  concolor,  Kirtland,  1841. 
1859.    Typhlichthys,  Girard,  Acad.  Nat.  Sc.  Phila.  63 

T.  subterraneus,  Grd.  1859. 
1859.    Arlina,  Girard,  Acad.  Nat.  Sc.  Phila.  64 

A.  effulgens,  Grd.  1859. 
1859.    Estrella,  Girard,  Acad.  Nat.  Sc.  Phila.  65 

E.  atromaculatus,  Grd.  1859. 
1859.    Oligocephalus,  Girard,  Acad.  Nat.  Sc.  Phila.  67 

Pojcilichthys  lepidus,  Grd.  1858. 
1859.     Alvordius,  Girard,  Acad.  Nat.  Sc.  Phila.  68 

A.  maeulatus,  Grd.  1859. 
1859.     Alvarius,  Girard,  Acad.  Nat.  So.  Phila.  101 

A.  lateralis,  Grd.  1859. 

1859.     Boleichthys,  Girard,  Acad.  Nat.  Sc.  Phila.  103 

B.  exilis,  Grd.  1859. 

1859.     Adinia,  Girard,  Acad.  Nat.  Sc.  Phila.  117 

A.  multifasciata,  Grd.  1859. 
1859.     Lucania,  Girard,  Acad.  Nat.  Sc.  Phila.  118 

Limia  venusta,  Grd.  1858. 

1859.  Synechoglanis,  Gill,  Ann.  N.  Y.  Lyceum  Nat.  Hist.         40 

S.  beadlii,  Gill,  1859. 

1860.  Stenodus  Richardson. . 

Salmo  Mackcnzii  Rich.  1823. 
1860.     Aspropcrca  Ileckel.  Syst.  der  Percoiden.  311 

A.  zebra  Heckel.  Mss. 
1800.     Ptyonotiis,  Giinther,  Catalogue  of  Fishes  II.  175 

Triglopsis  thompson'  """51. 
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1860.     Potamocottus,  Gill,  Proc.  Boston  Soc.  Nat.  Hist.  41 

P.  pnnctulatus,  Oill,  1860. 

1860.  Oirardinichtliys,  Bleeker,  "  Cyprinodonts."  481 

G.  innominatus,  Bleek.  1860. 

1861.  Archoplites,  Gill,  Proc.  Acad.  Nat.  Sc.  Phila.  165 

Ambloplitcs  interraptus,  Girard,  1859. 
1861.     Platygobio,  Gill. 

Pogouichthys  communis,  Grd.  1854. 

1861.  Pygosteus,  Brevoort,  in  Gill's  Cat.  of  Fishes  of  East 

Coast.  39 

Gasterosteus  occidentalis,  Cuvier  and  Valen- 
ciennes, 1829.  , 

1862.  Entosphenus,  Gill,  Proc.  Acad.  Nat.  Sc.  Phila.  331 

Petromynon  tridentatus,  Baird. 

1862.  Hypsifario,  Gill,  Proc.  Acad.  Nat.  Sci.  Phila.  331 

Salmo  kennerlyi,  Suckley. 

1863.  Nothonotus,  Agassiz,  in  Putnam's  Bull.  Mus.  Comp. 

Zool.  I.  3 

Etheostoma  maculata,  Eirtland,  1838. 
1863.     Microperca,  Putnam,  Bull.  Mus.  Comp.  Zool.  I.  4 

M.  punctulata,  Put.  1863. 
1863.    Hololepis,  Agassiz,  in  Putnam's  Bull.  Mus.  Comp. 

Zool.  1.  4 

Boleosoma  barrattii,  Holbrook,  1855. 
1863.     Cottogaster,  Putnam,  Bull.  Mus.  Comp.  Zool.  I.  4 

Boleosoma  tessellatum,  Thompson,  1853. 

1863.  Pleurolepis,  Agassiz,  Ball.  Mus.  Comp.  Zool.  I.  5 
^<(fSV            Etheostoma  pellucidum,  Baird  Mss.  1863. 

18W(?).  Schilbeoides,  Bleeker,  "Act.  Soc  Sc.  Indo-Nederl. 

r  IV."  258 

Slluris  gyrinus  Mit.  1818. 

1864.  Mesogonistius,  Gill,  Am.  Joum.  Sc.  and  Arts.  92 

Pomotis  chsetodon,  Baird,  1855. 
1864.    Enneacanthus,  Gill,  Am.  Journ.  Sc.  and  Arts.  92 

Pomotis  obesus,  Girard,  1844. 
1864.    Acantharchus,  Gill,  Am.  Journ.  Sc.  and  Arts.  92 

Centrarchus  pomotis,  Baird,  1855. 
^Mm    Hyperistius,  Am.  Joum.  Sc.  and  Arts.  92 

Centrarchus  hexacanthus,  Cuvier,  1831. 


PBOOEKDIKOS  OP  THZ  A.OASXMY  OF  [I8TT. 

Trnw.  P.g.. 

1M4.     OhffiDObryttuB,  Qill,  Am.  Jourti.  So.  and  Arts.  9i 

C&ltiurua  inclanops,  Oirni'd,  1857. 
1884.     Eucentrnrcbus,  Gill,  Am.  Journ.  Sc.  and  Arts.  93 

Perca  iridea,  Bosc.  IT —  (no  dcscr). 
1864.     Gronias,  Cope,  Proo.  Acad.  Nat.  Sc.  Pbila.  231 

G,  nigrilabris,  Cope,  18G4. 
18W.     Bricymba,  Cope,  Proc.  Acad.  Nat.  Sc.  Phila.  88 

E.  buccata,  Cope,  18G5. 
18U.    Stilbius,  GUI,  Canadian  Naturalist.  18 

Cyprinua  ninericanas,  Lac^ptde,  1800. 
186&.     MicriBtiiis,  Gill,  Canadian  Natnralist.  24 

■  Ftinduliis  zonatue,  Cuvier  and  Talenciennea. 

1866.     Luciotrutta,  Giintber,  Catalogue  Fishes  YI.  164 

Salino  mackenzii,  Richardson,  1823. 
18M.     Lininurgus,  Giinthor,  Catalogue  Fishes  V[.  309 

L.  variegatus,  Outhr.  18(!6. 
1866.     Photogcuis,  Cope,  Trans.  Am.  Phil.  Soc  3T8 

P.  spiJopterus,  Cope,  18fi6. 
U67.     Phenacobius,  Cope,  Proc.  Acad.  Nat.  Sc.  Phila.  9fi 

P.  teretulufl,  Cope,  1867.  . 

1869.  Hemloplites,  Cope,  Journ.  Acad.  Nat.  Sc.  Fhilft.  817 

H.  simulans.  Cope,  1868. 

1870.  HypohomuB,  Cope,  Proc.  Am.  Phil.  Soc.  449 

Cottogaster  aurantiacua,  Cope,  1870. 
1870.     Labidesthes,  Cope,  Proc.  Am.  Phil.  Soc.  455 

Chiroatoma  Biccnlum,  Cope,  1865. 
1870.    Hemitremia,  Cope,  Proc.  Am.  Phil.  Soc.  462 

H.  Tittata,  Cope,  1870. 
1870.    Placopharynx,  Cope,  Proc.  Am.  Phil.  Soc.  467 

P.  carinatuB,  Cope,  1870.  « 

1872.     Coliscus,  Cope,  Hayden'a  Qeol.  Sur.  Wyoming,  1870.    437 

C.  parietalis.  Cope,  1872. 
1872.     Sarcidiam,   Cope,  Hayden's  Qeol.   Sur.   Wyoming, 

•      1870.  440 

S.  scopiferum,  Cope,  1878. 
1872.     Apocope,  Cope,  Hayden'a  Geol.  Sur.  Wyoming,  1871.     472 

A.  carringtonii,  Cope,  1872. 
1872.    Protoporua,  Cope,  Haydea's  Oeol.  Sur.  Wyomiug,    473 
1871. 

P.  domainUB,  Cope,  1872. 
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1873.    Mjloleucas,  Cope,  Hayden's  Geol.  Sur.  Wyoming.        475 

M.  pnlverulentus,  Cope,  1872. 
1873.     Plesioperca,  LeVaillant,  Nouvelles  Archives  du  Mu- 
seum. 36 

P.  aneeps,  LeV.  1874. 

1873.  Astatichthys,  LeVaillant,  Nouv.  Arch.  Mus.  106 

Etheostoma  c«erulea,  Storer,  1845. 

1874.  Plagopterus,  Cope,  Proc.  Am.  Phil.  Soc  130 

P.  argentissimus.  Cope,  1874. 
1874.    Lepidomeda,  Cope,  Proc.  Am.  Phil.  Soc.  131 

L.  vittata.  Cope,  1874. 
1876.    Erimyzon,  Jordan,  Bull.  Buff.  Nat.  Hist.  Soc.  95 

Cj'prinus  oblongus,  Mitchill,  1815. 
1876.    Eritrema,  Cope,  Lieut.  Wheeler's   Survey  west  of 

100th  meridian.  645 

Apocope  henshavii.  Cope,  1876. 
1876.    Pantosteus,  Cope,  Lieut.  Wheeler's  Survey  west  of 

100th  meridian.  673 

Minomus  platyrhynchus,  Cope,  1874. 
1876.    Glossoplites,  Jordan,  Manual  Yertebrates,  E.  U.  S.       233 

Calliurus  melanops,  Girard,  1857. 
1876.    Eutyehelithus,  Jordan,  Manual  Yertebrates,  E.  U.  S.    242 

Corvina  richardsonii,  Cuvier  and  Valenciennes, 
1830. 
1876.    Eucalia,  Jordan,  Manual  Vertebrates,  E.  U.  S.  243 

Gasterosteus  inconstans,  Eirtland,  1840. 
1876.    Lythrurus,  Jordan,  Manual  Yertebrates,  E.  U.  S.  272 

Semotilus  diplemius,  Rafinesque,  1820. 
1876.    Erinemus,  Jordan,  Manual  Vertebrates,  E.  U.  S.  279 

Ceratiehthys  hyalinus.  Cope,  1869. 
1876.    Sternotremia,  Nelson,  Bull.  111.  Mus.  Nat.  Hist.  39 

S.  isolepis.  Nelson,  1876. 
1876.    Copelandia,  Jordan,  Bull.  Buff.  Soc.  Nat.  Hist.  137 

C.  eriarcha,  Jord.  1876. 
1876.    Xenisma,  Jordan,  Bull.  Buff.  Soc.  Nat.  Hist.  142 

X.  stellifera,  Jord.  1876. 
1876.    Scaphirhynchops,  Gill,  Mss.  in  Jordan  and  Copeland     161 

Bull.  Buff.  Soc.  Nat.  Hist. 

Acipenser  platorynchus,  Rafinesque,  1820. 


9C  PROCEEDIKOB  OF  TUB    AUADEMY   OF  [18T7. 

1877,     Imosloma,  .lonlnn,  Proc.  Aead.  Nat.  Sc.  Pliila.  49 

IIa<1ro))lerus  shumunlii,  Or<l.  1839. 
■18T7.    Xeuotia,  Joidao,  Proc.  Acml.  Xnt.  Sc.  Pliila.  7C 

Pomotis  fidlax,  1{.  Jt  Q.  1854. 
lan.     Episcmn,  Cope  &  Jordan,  Proc.  Acad.Nat.  Sc.  Pbila.      77 

Pliotogenis  soabriccpa,  Cope,  ISGT. 

11.   SVNnSYMS, 

Tbe  members  of  oach  of  the  foUowuig  seta  oT  gonera  api>ear  to 
lie  founded  on  tlie  same  type  species.  In  cusc  no  type  is  suggested 
"by  tlic  original  autlior,  one  of  tbe  Bpeciea  mentioaed  by  Uim  must 
Ik  selected  as  tlie  type.  By  the  rule  of  exclusion,  notr  largely 
adopted  by  systematic  writers,  some  one  of  the  species  left  after 
different  genera  may  have  been  subtracted  ia  to  be  considei'cd  as 
the  type  of  the  original  genus,  wlietlier  such  tj'pe  be  the  species 
first  mentioned  or  not.  Of  such  exact  synonyms  only  the  name 
first  proposed  should  be  employed,  according  to  tlie  rules  of 
zoological  nomenclature,  unless  for  some  reason  the  prior  name 
be  not  available.     The  name  to  be  adopted  is  in  italics. 

7i(p(t  »pe.eiei.  Genera. 

Etheostoma  rariata  Kirt.,  Poecilosoma  (preoccupied).  Pad- 

licldhys,  Astaticbtbys. 
Etheostoma  otmstedi  Storer,       Boleosoma,  ?  Arlina,  Estrella. 
Sci^na  caprodee  Raf.,  Percina,  Pileoma,  Asproperca. 

Calliurus  melanopa  Grd.,  Chmnobryltug,  Gloasuplites. 

Perca  iridea  Bosc,  Cevtrarckus,  Eucentrarchus. 

Labrus  aalmoides  Lac  Micropterue,  Calliurus,  Lepomis, 

Aplites,  Nemocampsis,  Diopli- 

tes,  Orystes. 
Aplodinotus  j^unniens  Raf.,        Aplodinotus       (HaploidonoliLs), 

y  Amblodon. 

Triglopsis  thompsoni  Qfd.,  Triglopsia,  Ptyonotus. 

Lucani^  ap.  incog.  Ord.-*  Oirardinichthys,  Limnurgus. 

Pcrcop^is  guttatua  Ag.,  Percopsis,  Salmopcrca. 

Salmo  maokenzii  Rich.,  Stenodua,  Luciotrutta. 

Hiodon  tergiaos  Le  S.,  Hiodon     (3yodon),    Olossodon 

(Raf.),  Amphiodon,  Clodalus, 

Olossodon  (Heck.) 
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Type  ipeeiei. 

Cyprinus  cornntns  Mit., 
Cyprinus  atronasus  Mit. 

Leociscus  argenteus  Storer, 
Cyprinus  maxillingua  Le  S., 
Cyprinns  Americanus  Lac, 
Catostomus  nigricans  Le  S., 

Catostomns  cyprinns  Le  S., 
Silnnis  olivaris  Raf., 


Silnms  pnnctatus  Raf., 
Litholepis  adamantinus  Raf., 
Polyodon  folium  Lac, 

Acipenser  platyrhynchus  Raf, 

Esox  osseus  Linn., 


Oenera, 

Luxilus^  Hypsolepis. 

Arj'greus  (preoccupied),  i?^i»iic^- 

thys. 
Leucosomus,  Cheilonemus. 
ExogloBsum^  Maxillingua. 
NotemigonuSj  Stilbe,  Stilbius. 
HypenteliuiB,  ?  Enrystomus,  Hy- 

lomyzon. 
Carpiodes^  Sclerognathns. 
Glanis  (not  char.),  Pj'lodictis  (er- 
roneous), Leptops,  Opladelus 

(Hopladelus)^  Ilictis. 
Ictalurus^  Elliops. 
Litholepis^  Atractosteus. 
Polyodon^  Spatularia,  Platiroetra 

(Planirostra). 
Scaphirh3aichus     (preoccupied), 

Scaphirhynchops. 
Lepisosteus   (Lepidosteus)^  Sar- 

chirus. 


III.  Summary. 

The  foregoing  catalogue  comprises  225  names  of  genera  and 
subgenera,  whereof  about  128  seem  to  be  entitled  to  generic  rank, 
and  the  remaining  97  are  cither  synonyms,  or  else  entitled  to  nse 
only  as  designations  for  sections  and  subgenera  in  works  where 
the  recognition  of  such  groups  by  name  seems  desirable. 

A  list  of  the  authors  referred  to  is  here  given,  with  the  nnmber 
of  genera  proposed  by  each,  classified  as  valid  and  invalid  as  above 
indicated.  Of  course,  until  unanimity  is  reached  in  matters  of 
nomenclature  such  an  arrangement  is  extremely  arbitrar3\ 
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Avthott. 

Rafinesque  ,  .  , 

Oirard       .  .  .  . 

AgasBtz     .  .  .  . 

Cope           .  .  .  . 

Gill 

Jordan      .  .  ,  . 

Dekay        .  .  .  , 

Lac^pMe    .  .  ,  . 

Le  Suenr  .  .  .  . 
Ciiviei-  and  Valeucieunes  . 

Ueckel       .  .  .  . 
Bnird  and  Oirard 

Boird         .  .  .  . 

Bleeker      .  .  .  . 

Qiintber     .  .  .  . 

Putanm      .  .  .  , 
Le  Vnillnnt 

MituhiU     .  .  .  . 

LinniBus    .  .  .  . 

Shaw           ,  .  .  . 
HaJdemao. 
Richardson 
Thompson. 

Ayrcs        .  .  .  . 

Brevoort   .  .  .  . 

NeUon      .  .  .  . 
Cope  &  Jordan 


Valid  Qantrit.  8nfig*ntra  and    Total, 


Total 


IV.   NOMESCLATOR. 


18' 


? 


1856. 
1855. 
1859. 
1856. 
1856. 
1856. 


Acantharchns:  akantha,  spine— arcAos,  anus. 

AcomuB ;  vox  euphon. 

Acrocheilua:  akrot,  sharp— cheilos,  lip. 

Adinia:  vox  euphon. 

Agosia:  vox  euphon. 

Alburnellus :  Alburnus.  (Latin,  albus,  white.) 

Albumops :  Alburnus — ope,  appearance. 


il. 
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1856.  Algansea :  .vox  euphou. 

1856.  Algoma:  vox  barbar. 

1859.  Alvarius :  vox  euphon. 

1859.  Alvordius :  Ded.  to  Major  B.  Alvord. 

1819.  Amblodon:  a77i6/t^,  blunt — odorij  tooth. 

1820.  Ambloplites :  amhluSj  blunt — Tioplit^^  armed. 
1842.  Amblyopsis:  am6/u8,  blunt,  op»'«,  vision. 

1820.  Ameiurus :  a,  privative — meiouros^  curtailed  (notched). 

1766.  Amia:    amta,  name  of  some  sea  fish;   probably  Sarda 
pelamys. 

1819.  Amphiodon :  amphi^  on  all  sides — odorij  tooth. 
1842.  Apeltes:  a,  privative — pelte^  a  shield. 

1833.  Aphredoderus :  aphros^  foam — deire^  neck. 

1820.  Aplesion :  haplooSj  single — pl^on^  near. 
1820.  Aplites :  haploos^  single — hoplit^j  armed. 
1819.  Aplocentrus:  haplooSj  single — kentron^  spine. 

1819.  Aplodinotus:  haplooSj  single — notoSj  back  (dorsal  fin). 

1872.  Apocope:  apokop^j  a  deficiency  (lateral  line). 

1819.  Apomotis:  a,  privative — poma^  opercle— ou9,  ear. 
1861.  Archoplites:  arcAos,  anal — koplites^  SLvmed. 
1842.  Argyrea:  argrureo«,  silvery. 

1840.  Argyreus:  argrur«o«,  silvery. 

1850.  Arg3'rosomus :  arguroSj  silver — soma^  body. 

1859.  Arlina:  vox  euphon. 

1860.  Asproperca:  Aspro — Perca. 

1874.  Astatichthys :   astatoSj  inconstant,  never  standing  still — 

ichthusy  fish. 

1854.  Astyanax:  astuanaxj  the  son  of  Hector. 

1854.  Atherinopsis:   alherine^  some  small  fish — opsis^  appear- 

ance (atharj  an  arrow). 

1820.  Atractosteus :  atraktos^  spindle  dart— osteon,  bone. 
1842.  Baione  :  baion^  some  small  fish  known  to  the  ancients. 
1859.  Boleichthys:  &o/t9,  a  dart — te^^Ati«,  fish. 

1842.  Boleosoma :  holis^  a  dai*t — somay  body. 

1831.  Bryttus:  hrutto^  to  growl. 

1855.  Bubalichthys,  houbalos^  a  buffalo — ichthua^  fish. 
1819.  Calliurus:  ^a/o«,  beautiful — oura,  tail. 

1855.  Campostoma:  ^amp^,  curve — s/ama,  mouth. 

1^20.  Carpiodes:  Lat.  carpio,  a  carp. 

1854.  Catonotus :  kato,  low — notoa^  back. 


1 


100  rnooEEDiNos  of  the  academy  or  £18lt 

ISU.  CatostomuB:  ia(o,  low — s/omo,  month. 

1920.  Ccntrarthus :  tenJron,  spine — orcAov,  anus. 

1853.  Ceratichtliys :  ieros,  horn — icAf^u«,  flsh. 

18G4.  ChffiuobryttUB:  vhaino,  to  gape,  to  yawn — lirytlus. 

1855,  Cheilonemua:  cAeiVoK,  lip — n^ia,  thread  (barbel). 

1856.  Cheonda:  vox  cuplioii. 

1854.  Chologaster :  cAwios,  maimeti — ga»ter,  beU^v{*'*"l''*'  fins). 
1830.  ChroBomus;  cAr^H,  color — HOma,  body. 

1850.  Clinostoiuus :  klino,  to  incline — stoma,  mouth. 

1855.  Cliola:  vox  euphou. 
1820.  Clodalue. 

I85'l.  CochlognathUB :  kochlon,  shell — gnathos,  jaw. 

18n6.  Godoma:  vox  eiiphon. 

1872.  Coliacus:  kotos,  a  deficiency. 

1875.  CopelaiKiia:  Ded.  to  Herbert  Edson  Copcland. 
18G3.  Cottogaater:  ;tE)/fos,  scidpic — ^asfer,  belly. 
1850.  CottopsiB,  Cottua :  t>;)ai«,  appearance. 

1819.  Cycleptiia:    kukha,  cii'Olo — teploe,  slender  (small    ronndl 

moutb).  , 

1820.  Cylindroateus :  kuUndros,  cylinder — osteon,  bone. 
18.55.  Cyprinella:   CypHima. 

1803.  Cyprinodon:  kuprinos,  carp — odOn,  tooth. 

1820.  Decactylue:  dekas,  ten — tuloe,  nail  (ventral  rays). 

1820.  Dinectus:  ijts,  two — n&tt^,  swimmer. 

1856.  Dionda :  vox  euphon. 

1820.  Dioplitea :  die,  two — koplit^,  armed. 

1820.  Diplesion:  tfia,  two — '}>Iesion,  near  (dorsal  fin). 

1820.  DoroBoma:  doru,  lance — soma,  body. 

1820.  Elliopa:  (elliptical  eyes). 

1864.  EnneacanthuB :  ennea,  nine — akantka,  spine. 
1862.  Entosphenus;  enlos,  within — sphenos,  wedge. 
181T.  Epiaema:  epi,  over ;  aema,  banner  (dorsal  fln). 

1865.  Ericymba:  eri,  an  intensive  particle — louniba,  cavity  (mu* 

cone  tubes). 

1876.  Erimyzon:  eri,  intensive  particle — muzao,  to  suck. 
1876.  Erinemus:  eri,  intensive  particle — n6ma,  thread  (barbel). 
1876.  Eritrema:  eri,  intensive  particle — frana,  aperture  (pores 

of  latei-al  line). 

1859.  Estrella:  vox  euphon. 

1820.  Etheostoma:  "  Yarious  mouths"  (Rafineaque). 
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1876.  Eacalia:  euj  intensive  particle — kalia^  nest. 

1864.  Eucentrarchus :  eti,  intensive  particle — Gentrarchus.  i 

1830.  Eurjstomus:  eurus,  wide — stoma^  month. 

1876.  Eatychelithus :  eutuch^^  lacky — lithos^  stone. 

1818.  Exoglossum :  exOj  outside — gldssUj  tongue. 

1803.  Fundulus:  Lat. /un(2u8,  bottom. 

1853.  GUa :  Gila  River. 

1860.  Girardinichthys :  Oirardimta  (Dr.  Charles  Girard) — ich- 

thus  J  fish. 

1818.  Glossodon :  glossa^  tongue — odon^  tooth. 

1840.  Glossodon :  glossa^  tongue— -0(f(}n,  tooth. 

1876.  Glossoplites :  glossa^  tongue — JiopliUs^  armed. 

1864.  Gronias :  gronS^  a  cavern. 

1829.  Grystes :  gruzoj  to  growl. 

1854.  Hadropterus:  hadros^  Btrong — ^^eron,  fin. 

1869.  Hemioplites :  h^mi^  htiif^Jioplit^^  armed. 

1870.  Hemitremia:  h&nij  half — tr&ma^  pore  (lateral  line). 
1854.  Herichthys :  HeroSj  an  allied  genus — icfUhuSj  fish. 

1854.  Heterandria:  /^e^ero8,  different — anefrta,  males. 
1818.  Hiodon :  '^  toothed  tongue''  (os  hyoides), 

1863.  Hololepis :  holos^  whole — lepis^  scale  (entirely  scaly). 
1856.  Hudsonius :  Hudson  River. 

1828.  Huro :  Lake  Huron. 

1855.  Hybognathus:  A  1/&08,  gibbous — ^na/^o«,  jaw. 

1854.  Hybopsis :  huhoSj  gibbous — opsis^  face. 

1855.  Hyborhynchus :  A u&os,  gibbous — r^u^e^o^,  snout. 
1803.  Hj'drargira :  hudor^  water,  arguros^  silver. 
1855.  Hylomyzon :  kule^  mud — muzao^  to  suck. 

1854.  Hyostoma:  ^U8,  hog — s^oma,  mouth. 

1818.  Hypentelium:   hupo^  below — pente^  five   (lower  lip   five- 
lobed). 

1864.  Hyperistius:   huper^  above  (high) — histian^  sail   (dorsal 

fin). 

1870.  Hypohomus:  A upo,  below — Aomos,  even,  uniform. 

1862.  Hypsifario :  hupsi^  high— ^/art'o,  a  brook  trout. 

1854.  Hypsolepis :  hupsi^  high — lepis^  scale. 

1820.  Ictalums:  ie^^/ius,  fish — a t7ouro8.  eat. 

1820.  Icthelis :  ichthusj  fish — hHios^  sun 

1820.  Ictiobus:  ic^/Au8,  fish— 6ou8,  buffalo. 

1820.  Ilictis  :  ilm^  mud — ichthus^  fish 
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16TT.  Imostoma :  eimi,  to  move,  to  go — stoma,  moulh. 

ISfO.  Labidestlics  -.  labia,  a  p&ir  of  forceps — eslhio,  to  eat. 

1854.  Lavinia:  vox  eiiphoii. 

1820-  Lepiltema:  lepia,  sciile — hf.inn,  a  atjiir  (from  scaly  basea. 

flna). 

1814.  Lcpidomeda ;  lepia,  scale — Modn. 

1803.  LepUoateua;  lepis,  scale — osteon,  hoDQ. 

1819.  Lepomis:  /tp is,  scale — ^/xJma,  o|)ercte. 

1823.  Leptops;  /e;)/otr,  slender — o/is,  eye. 

1819.  Leucops;  leukos,  wWita — ops,  eye. 
1843.  Leucosomus:  leukog,yrhile — soma,  body. 
18G6.  LimDQrguB:  ftnind,  a  pond. 
I8I8.  Litliolcpis:  tithog,  stoae — tepis,  scale. 
1859.  Lucania:  vox  euphon. 
18IJC.  Luciotrutta:  Lat.  lucius,  pike — li-ulla,  tront. 

1820.  Luxilua:  Lat.  lux,  shining,  ligbt  ("sliinec"). 
187G.  Lythrurus;  /"(/iron,  blood — oura,  tail. 
1818,  Maxillingua:  Lat.  maxilla,  jaw — lingua,  tongue. 
1850.  Meda:  vox  eiiphon, 
1854.  Melanura:  me^«K,  black — our  a,  tail. 
18G4.  MesogonistiuB :  meso»,  middle — giinia,  angle — hialion,  9at^ 
1803.  Microperca:  viikron,  sm.all— Perca  {pcrkr). 

1801.  Micropteros:  miitroe,  small — pteron,titi. 

1865.  Micriatius:  mikroa,  small — hialion,  sail  (doraal  fln). 

1820.  MtDnilua:  Eng.  minnow;  Fr.  menuise;  LaU  minus,  small. 
1856.  Minomua:  vox  eupbon. 

1821.  Mollienesia:  Ded.  to  Monsieur  MoUien  (French  Minister  of 

Finance,  a  patron  of  P^ron). 

1856.  Montana :  monos,  single  (row  of  pharyngeal  teeth),  (f) 

1811.  Morone. 

1820.  Moxostoma;  muza6,  to  suck — stoma,  mouth. 

1855.  Mylocheilus:  mulos,  millstone,  grinder— oftetlos,  lip. 

1872.  Myluleucua:  mulos,  grinder — Eeuitos,  shiner. 

1855.  Mylopharodon :  rnuhe,  grinder — pharugx,  pharynx — odon, 

tooth. 
1820.    Nemocampais :    nlma,  thread    (lateral    line)  —  icampsos, 
curved. 

1856.  Nocomis:  "  Daughter  of  the  Moon."  (Longfellow.) 
1819.    Notemigonus:  nofos,  back — h6mi,  half — gonoa,  angle. 
1S63.    Nothouotua :  nolhoa,  epurious — notoa,  back. 
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1818.  Notropis:  ndto8,  back — tropiSjkeel. 

1819.  Noturus:  notos^  back — oura,  tail. 

1859.  Oligocephalus :  oligos^  few  (small) — kephaU^  head. 

1820.  Opladelus :  hoplon^  armature — addoa^  invisible,  concealed. 
1856.  Orthodon:  ar</^o«,  straight — otfdn,  tooth. 

1876.  Pantosteus :  pantos^  entirely — osteon^  bone. 

1820.  Pegedictis :  p^g^  spring — ichthns^  fish. 

1842.  Percina:  Perca, 

1850.  Percopsis :  Perca  (perkS) — opsis^  appearance. 

1867.  Phenacobius:  />Aen oar,  deceptive — &zo«,  life. 

1866.  Photogenis :  phoa^  light — gennao^  to  bear  (born  of  light). 

1820.  Picorellus:  pickerel  (vernacular). 

1842.  Pileoma :  pileo,  to  comb  (ctenoid  ?). 

1820.  Pimephales :  pimel^^  fat — kephaU^  head. 

1870.  Placopharynx :  plax^  broad — pharugx^  pharynx. 

1874.  Plagopterus:  plage^  a  wound — pteron^  fin. 

1820.  Plargyrus :  pleura^  side — arguroSj  silvery. 

1818.  Platirostra:   platus^  broad — Lat.  rostrum^  snout.     (Vox 

hybrida.) 

1861.  Platygobio:  plaiua^  hro&d — Oobio, 

1874.  Plesioperca:  /)/^*on,  near — Perca, 

1863.  Pleurolepis:  pleuron^  side — Ze/n^,  scale. 

1854.  PoBcilichthys :  potibt7o«,  variegated — ic/i/^?/«,  fish. 

1850.  PcBcilosoma :  poikiloSj  variegated — »6ma^  body 

1798.  Polyodon :  polusj  many — odOn^  tooth. 

1854.  Pogonichthys :  pogon^  beard — ichthua^  fish. 

1819.  Pogostoma:  pogorij  beard — 8/oma,  mouth. 

1820.  Pomacampsis :  poma^  opercle — kampsis^  curved. 
1820.  Pomolobus :  pdma^  opercle — lobos^  lobe. 

1820.  Pomotis :  poma^  opercle — om«,  ear. 

1818.  Pomoxis:  j[)oma,  opercle — oxu^,  sharp. 
1861.  Potamocottus :  /)o^amo8,  river — Coitus, 
1820.  Proceros :  pro^  before — keras^  horn. 
1872.  Protoporus:  promos,  before — ^poro8,  pore. 

1855.  Ptychocheilus:  pluche^  a  fold— c^et7o8,  lip. 
1855.  Ptychostomus :  ptuche^  a  fold — stoma^  mouth. 

1860.  Ptyonotus :  piuon^  fan — ndtos^  back. 

1861.  Pygosteus:  puge^  vent,  rump — osteon^  bone. 

1819.  Pylodictis:  pelos,  mud — ichthus^  fish. 
1850.  Rhinichthys:  r/^in,  snout — ichthus^  fish. 
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I866>  Ricbiirdsonius :  Ded.  to  Sir  John  Rioliardson. 

1811.  Kocciis:  vox  barbftr.     (Rook  flsh.) 

I860.  Salmoperca :  SaUno — Perca. 

1818.  Sarc'hirua  i  sarx,  flesh — cheir,  band. 

1878.  Sarcidium :  mrkidion,  a  llUle  lump  or  fic«h. 

18T8.  ScaphirhjnchopB :  Scajihirliynchua — opg,  appearance. 

1886.  Scaphirhynchus :  K^rtpfte,  spade — rhitgckan,  ^navA. 

18«8r  SchilbeoidcB :  Schilbe. 

1844.  Sclerogoathiis :  sit/e ros,  hard — ^nof/ios,  jaw. 

I860.  ScolecoBoma:  sfciJ/fij:,  a  worm — sii ma,  body. 

1890.  SemotiluB :  s^ma,  banner  (dorsal  An) — telia,  or  some  other 
word  uaed  by  Rafincsque  for  "  spotted." 

1865.  Siboma :  vox  euphon. 
1804.  Spatularia:  hat.  spatula. 
1860.  Stenodus :  slenos,  narrow — odon,  tooth. 
1880.  Sterletus:  Sterlet,  a  European  stiir^on. 
181S.  Sternotremia :  uternon,  breast,  thorax — Irima,  vent. 
1848.  Stilbe :  stilbf,  to  sbine,  to  glitter. 

1866.  Stilbius  ;  stilbi,  to  ablne,  to  glitter. 
1880.  Stizostedion :  slizo,  to  prick — it&ho8,  breast. 
1880.  Sturio;  Lat.  gttirgeojt. 
1859.  SynecbloglaniB :  sunicTio,  to  repeat,  to  re-echo — •giants,  tfae 

fish  "  SiiuruB." 

1820.  Telipomis :    lelta,    "  spotted"    (see    SemotUus)  — p6ma, 

opercte. 

1820.  Teretnlus :  Lat.  teres,  teret«. 

1856.  Tiaroga:  vox  barb&r. 

1856.  Tigoma:  vox  barbar. 

1851.  Triglopsis :   Trigla — opitix,  appearance. 

1859.  Tyi-hlichtljys     Injilih^,  blind— !V/i//<iiN,  fish. 

1842.  TXranidea:  ouranos,  sky,  heAveatt—eidd,  to  gaze. 

18T6.  Xenisma:  xenisma,  Burprise. 

1877.  Xeuotis:  xenos,  wonderfal.— otM,  ear. 

1851.  Zygonectes:  zvgos,  a  yoke  (in  pairs) — nSktea,  swimmer. 
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LIST  07  PLAVT8  BECEHTLT  COLLECTXB  ON  SHIPS'  BALLAST  IN  THE 

NEIOHBORHOOB  OF  PHILADELPHIA. 

BT  ISAAC  BUBK. 

Since  1867,  when  Aubrey  H.  Smith,  Esq.,  published  his  ''Notes 
on  some  Colonies  of  Plants,"  in  the  Proceedings  of  the  Academy, 
there  have  been  large  additions  made  to  the  number,  and,  as  some 
of  them  are  likely  to  become  permanent  colonists,  and  others  are 
interesting,  either  from  their  rarity  or  the  place  of  their  nativity, 
I  propose  to  give  a  list  of  such  as  have  been  collected  since  that 
time  as  far  as  I  have  been  able  to  ascertain  them. 

The  extensive  improvements  made  in  the  lower  portion  of  the 
city  by  the  Pennsylvania  Railroad  and  the  American  Steamship 
Company,  and  the  consequent  increase  in  the  number  of  vessels 
required  to  carry  away  merchandise  and  produce,  have  been  the 
•means  of  introducing  a  great  variety  of  plants,  many  of  which 
exist  but  a  single  season  and  then  disappear,  whilst  others  main- 
tain a  foothold  for  a  longer  period. 

Some  which  do  not  flower  the  first  year  were  given  the  protec- 
tion of  a  cool  greenhouse,  and  in  this  way  I  have  become  acquainted 
with  some  very  interesting  plants. 

Much  of  the  land  on  which  these  improvements  have  been  made 
was  low  marsh,  which  was  covered  with  the  mud  dredged  from 
the  docks,  and  when  this  had  attained  sufficient  consistency 
covered  with  any  kind  of  ballast  which  could  be  obtained,  much 
of  it  being  chalk  or  oolite,  showing  that  it  came  from  British 
ports,  and  producing  plants  common  in  such  localities. 

To  avoid  repetition  I  have  not  given  the  native  habitat  of  such 
as  are  common  on  the  British  coasts,  whether  native  or  naturalized, 
as  it  is  reasonable  to  suppose  we  have  received  them  from  that 
source,  but  in  all  cases  where  they  are  not  noticed  in  the  British 
flora,  I  have  endeavored  to  give  the  habitat  of  each  species. 

1.  Rananculas  philonotis,  Ehr.    Eaighn's  Point. 

3.  Papaver  dubium,  L.     Eaighn's  Point. 
8.  Papaver  hybridum,  L.    Eaighn^B  Point. 

4.  Siflymbrinm  Sophia,  L.    Greenwich  Point 

5.  Sisymbrium  irio,  L.    Eaighn's  Point. 

6.  ilrisymum  cheiranthoidea,  L.    Old  Navy  Yard. 

d 
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7.  Brassica  tenuifolia,  Boiss.    Eaiglin's  and  Greenwich  Points. 

8.  Brassica  monensiSf  Boiss. 

9.  Brassica  erucastrum,  Bull.    Huds. 

10.  Lepidium  latifoliunif  L. 

11.  Rapistrum  rugosum,  All. 

12.  Alyssum  incanum,  L.    Berton,  D.  C. 
19.  Reseda  luteola,  L.     Eaiglin^s  Point. 

14.  Reseda  lutea,  L.    Greenwich  Point. 

15.  Reseda  lutea  var.  maritima.    Greenwich  Point. 

16.  Reseda  alba,  L.    Greenwich  Point. 

17.  Reseda  odorata,  L.     Greenwich  Point. 

18.  Gynandropsis  pentaphylla,  D.  C.    Girard  Point.    Nat.  of  S.  America. 

19.  Cleome  pungens,  Willd.    Very  abundant  at  Greenwich  Point  along 

with  Polygonum  Orientale  on  mud  freshly  dredged  from  the  bottom 
of  the  river.    8.  America. 

20.  Silene  inflata,  Smith.    Greenwich  Point. 

21.  Silene  noctiflora,  L.    Greenwich  Point. 

22.  Lychnis  yespertina,  Sibth.     Greenwich  Point. 

23.  Lychnis  diuma,  Sibth.    Greenwich  Point. 

24.  Vaccaria  vulgaris,  Host.    Greenwich  Point. 

25.  Corregiola  littoralis,  L.    Eaighn's  Point.    Very  rare. 

26.  Frankenia  pulverulenta,  L.    Eaighn^s  Point.    A  single  specimen. 

27.  Tribulus  terrestris,  L.    Greenwich  and  Eaiglm's  Points. 

28.  Malva  parviflora,  L.    Greenwich  and  Eaighn's  Points. 

20.  Sphseralcea  miniata,  Spach.    Eaighn's  Point.    Nat.  of  South  America. 

30.  Geraneum  dissectum,  L.    Greenwich  Point. 

31.  Geraneum  moUc,  L.    Eaighu^s  Point. 

82.  Oxalis  comiulata,  L.  Greenwich  Point.  Bentham  seems  to  think 
this  has  been  introduced  into  England  from  America,  but  it  appears 
to  be  much  more  common  there  than  here,  and  Linnceus  gives  Italy, 
Sicily,  and  Germany  as  its  native  habitat. 

33.  Medicago  sativa,  L.  Eaighn's  and  Greenwich.  Of  a  weak  prostrate 
habit.  Specimens  at  the  Centennial  Exhibition,  grown  in  Eansas, 
were  much  stouter  and  rigidly  erect. 

84.  Trigonella  Monspeliaca,  L. 

85.  Trigonella  omithopodoides,  L.    A  single  specimen. 

86.  Lotus  comiculatus,  L.    Eaighn^s  Point 

37.  Tri folium  hybridum,  L.  This  appears  likely  to  take  permanent  posses- 
sion of  the  sandy  soil  of  New  Jersey,  and  will  probably  make  a 
valuable  forage  plant. 

88.  Lathyrus  aphaca,  L.    Eaighn*s  Point.    A  single  plant. 

89.  Psoralea  bituminosa,  L.    Eaighn's  Point.    Native  of  S.  Europe. 
40.  Potentilla  reptans,  L.    Eaighn^s  Point. 
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IMint.     This  is  described  ns  a 

I  States,  and  it  is  singular  how  it 

'  it  is  possible  it  may  have  a  much 

^Ul  easily  be  mistaken  for  a  slender 

Point. 
'\  Southern  Europe. 

Kaighn's  Point. 
<>int. 
^":lt.  S.  America — Brazil  to  Peru. 
IiiighirsPoint.    Nat.  of  Cliili.    lutcrcst- 
rare  natural  order  Calycerea. 
:iighn's  Point.    Nat.  of  the  West  Indies 

.  D.  C.      Kaighu^s  and  Girard  Points. 
C.    Both  natives  of  Brazil. 
•Id  Navy  Yard.     Native  of  the  Southern 

Kaighn's  Point.    South  America, 
iiwich. 
i^enwich. 
L.    Greenwich. 
Greenwich. 
■  reenwicli. 
•  reenwich. 

Greenwich. 
'  rccnwich. 
t'cnwich. 

Greenwich. 
Eaighn*s  and  Greenwich. 
ICaighn*8  and  Greenwich. 
Kaighn^B  Point. 
Kaighn^s  and  Greenwich  Points. 
.  L.    Greenwich. 

Greenwich. 
.  Gsert.    Kaighn's  and  Greenwich  Points. 
freenwich  Point. 
Greenwich  Point. 
.,  L.    Greenwich  Point. 

Greenwich  Point. 
,L.    Old  Navy  Yard. 
Id.    Greenwich. 
fC    Kdghn's  Point. 
n*i  Point. 

Kidghn*s  Point. 
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BO.  Veronica  hedcrsfollB,  L. 

61.  Veronica  Buibauniii,  Tenore.     Grpcnwicli  Point. 

82.  Scrophularin  nqunlica,  L.     Eniclin'e  Point. 

63.  ScopaHn  Qbvii,  Cham.     Kiiiglin's  Point.    Nat,  of  Soutli  America. 

84.  MenUia  aquatii^a,  L.     PeIIj'h  Island. 

86.  Ballota  nigra,  L.     Kaiglm'a  Poiul. 

8G.  StBcbjra  BQiiiia,  L.     Ki^Kbn'x  Point. 

67.  BtBcliys  aylTBlica,  L.    Groonwich  Point. 

68.  Stacbys  arvcnaia.  L.     Greouivicb  Point. 

69.  Toumcrortiabeliotropioides,  Hook.    Knigkn'B  Point,    Nal.  ofDeuiK 

90.  Solanum  sisjrmbrifolinm,  Lam.    Nntirc  of  Brazil. 

91.  Solaniim  roslraluiu,  UuuBl.     Nalivo  of  tlis  Wcntera  SlateB  and  Toni- 


93.  Solanum  el oagni folium,  Cbv.     B.  Anivrica,  Mexico,  and  Ckiii. 

93.  Datura  Meti'l.  L.     Glrard  Point.     Nat.  of  East  !ndlM. 

W.  Nicotianaglaucit.  Orabam.     Kaiglin's  Point.     Nat.  of  Brazil. 

95.  Nicotlana  longiflom,  Com.    Eaiglin's  Point.    Native  of  CLill,  but  nMn. 

ralized  to  boric  eitent  id  tbis  neij;bl)orhood. 
.116.  Hyoscyaniiifi  nii^er,  L.    Kaigbn's  Point. 

57.  HyoecyamuB  alba,  Ii.    Kalgbn's  Point.    Bnutliem  Europe. 

58.  Clieaopodinm  iHilyiiiiurmnm,  L.    Eaigbn'a  nnd  Orcenwicb  Poiuta. 
9Q.  C Uenopodi urn  TUir aria,  L.    EaSglin'a  and  Oreeuwick  Points. 

100.  Atriplcx  rosKii,  L.    Greenwicb,  very  abundant  on  clialky  bBllndi,  anil 

will]  A.  put  Ilia  aiul  A.  nrcnaria  prcBentiuf;  u  great  vnrielj'  ot  Forma. 

101.  BUtam  maritimnm,  L.    Greenwich  Point. 

103.  Allernanthera  acbyraotha,  R.  Br.    B.  I.,  S.  America,  and  Brazil. 

103.  Amarantua  blltnm,  L.     Greenwich  Point. 

104.  Amarantus  defleina,  L.     Greenwich  Point. 

105.  Polygonnm  berniarioides,  Nutt.     Camden.     One  apecimon. 

106.  Polygonum  ampbiblum,  L.,  Tsr.  terreslre,  Witld.    Oreenwich  Point. 

107.  Rumex  maritimus,  L.    Greenwich  Point. 
lOB.  Beta  maritims,  L.,  var. 

100.  Euphorbia  paratias,  L.    Girard  Point, 
no.  Euphorbia  peplis,  L.    Greenwich  Point. 
111.  Euphorbia  peplue,  L.    Greenwich  Point. 
113.  Euphorbia  segeUlls,  L.    Greenwich  Point. 

113.  Hcrcurialis  annua,  L.    Kdghn'a  and  Greenwich  Points. 

114.  Carez  mnrlcata,  L.    Ealghn'a  Point. 

115.  Agroatls  aplca  venti,  L.     Eaigbn'a  and  Greenwicb  Pointa. 

116.  Agroslla  ovina,  L.    Greenwich. 

117.  Alopecurua  pratensia,  L.    Greenwich. 

116.  Phataris  paradoxus,  L.     Greenwicb,  E.  Indlea,  and  shores  of  the 

Mediterranean! 
no.  LoUum  lUlicum,  Braun.    Eaigbn'a  Point. 
120.  Hordeum  mutinum,  L.    Kaighn'B  Point 


:* 
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181.  Pftnicum  colonnum,  L.  Nat.  of  India,  but  foand  in  Florida  by  Dr. 
Chapman. 

18).  Panicom  miliacea,  L.    Kaighn>  and  Greenwich  Points. 

183.  Andropogon  halapensis,  L.    Girard  Point.    Nat.  of  Syria. 

134.  Pragmitis  communis,  L.  Eaighn^s  Point.  If  this  is  not  a  distinct 
species,  it  is  a  very  singular  variety.  The  whole  plant  is  but  about 
8  feet  high,  and  of  a  pale  glaucous  hue.  It  has  been  growing  there 
for  two  or  three  years,  but  did  not  flower  till  this  season. 

185.  Helens  mollis,  L.    Kaighn^s  Point. 

I  am  under  obligations  to  Messrs.  Parker  and  Martindale  who 
collected  many  of  the  plants,  and  to  Professor  Porter  who  as- 
siated  in  naming  them. 
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THE  TUeSI  or  TEE  tTRtTED  BTATE8. 

BY  M.  0.  COOKE,  M.A.,  A.L.8. 

As  a  contribution  towards  tlie  more  complete  and  sitturnctory 
knoirledge  of  the  Fungi  of  ibe  Unitod  States,  1  have  from  litoe 
to  time  essnyert  Ibe  revision  of  particiilnr  groups,  in  order  to  bring 
togetlier  tlie  Oeterinined,  as  well  ns  tlie  doubtful  or  uocertflin  spe- 
cies, in  order  to  Axsist  the  student,  and  servQ  as  a  bMsis  for  a  more 
perfect  nod  criticnl  enumeration. 

Tlie  present  group  has  been  nelccted  ns  having  been  snUjccted 
to  B  more  critical  exaniiuntion  than  many  others,  and  as  being  s 
liii'ge  and  important  one  in  which  it  ia  probable  many  important 
itdditioiis  will  yet  be  made. 

1'he  classification  adopted  is  a  purely  artiQcial  arrangement, 
wliicli  it  was  thought  would  best  serve  the  purpose  which  this 
communication  had  in  view.  It  will  be  observed  that  llic  names  ' 
of  only  two  genera  are  included,  namely,  VaUa  and  Sfelanconis,  ' 
whereas  many  of  the  mycologists  of  the  day  admit  several  genera, 
amongst  which  they  distribute  the  species.  A  very  few  words  of 
explanation  will  exhibit  my  views  on  this  subject,  with  whicli 
most  European  mycologists  are  familiar. 

The  principles  on  which  tlie  new  genera  have  been  constructed 
arelifJil  tobeuiisouud  and  delusive,  iuasiimeli  as  thcfuiKlamciita! 
assumption  that  the  character  of  the  fructification  should  hold  the 
first  rank,  and  all  other  characters  be  subsidiary  to  this,  tends  to 
reduce  a  natural  to  a  purely  artificial  system.  They  are  also  un- 
worthy because  retrogressive. 

In  the  genuB  Valsa,  for  example,  it  has  been  proposed  that  the 
limits  of  the  genus  should  be  confined  to  such  species  as  have 
simple  sporidia.  For  species  with  uniseptate  sporidia  the  genus 
Valsaria  was  first  proposed.  This  again  became  modified  under 
Diaporthe.  This,  however,  did  not  satisfy  the  cravings  of  the 
supposed  reformers,  for  after  passing  through  almost  every  type 
of  sporidia  and  constituting  new  genera  for  them,  they  reverted 
to  the  number  of  the  sporidia  contained  In  each  ascus,  and,  where- 
as, Valsa  was  to  include  all  octosporous  species  with  simple  spores, 
the  species  with  a  larger  number  of  sporidia  were  to  be  relegated 
to  Value lla. 

That  this  view  is  unsound  it  is  only  necessary  to  refer  to  Vaha 
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sa/ictna,  which  has  sometimes  a  tetrasporous  form,  which  was  at 
one  time  supposed  to  be  a  distinct  species  under  the  name  of 
VaUa  tetraspara,  and  it  is  sometimes  octosporous  as  in  typical 
Valaa  salicina.  If  Tulasne  is  right,  then  Sphoeria  ditopa^  with 
its  poljsporous  asci,  is  the  same  species  as  Sphceria  conformia  with 
octosporous  asci,  and  both  grow  together  on  the  same  twig.  If 
the  proposed  basis  of  classification  be  sound,  then  it  is  applicable 
here,  and  we  have  the  same  species,  in  two  conditions,  belonging 
to  two  distinct  genera,  which  is  simply  an  absurdity. 

Without  attempting  here  to  enter  into  details  wherefore  we  have 
rejected  each  individual  genus,  it  will  be  sufficient  to  announce  our 
faith  in  the  sufficiency  of  the  Friesian  system  based  on  external 
characters  supplemented  by  internal  structure.  No  objection  can 
be  urged  against  the  artificial  grouping  of  the  members  of  any 
one  genus  by  means  of  the  sporidia,  as  adopted  here,  for  any  spe- 
cial purpose,  provided  always  that  no  fictitious  value  be  assigned 
to  the  groups. 

The  following  is  the  order  in  which  the  species  are  arranged : — 

VAL8A,  Fries,  8.  V.  8.,  p.  410. 
Sect.  I.  Sporidia  byaliDe. 

A.  Sporidia  allantoid,  or  sausage-shaped — ^minute. 

«.  Asci  polysporous. 
B,  Asci  octosporous. 
*  Ostiola  sulcate. 

a.  Necks  abbreviated. 

b.  Necks  elongated. 
*♦  Ostiola  not  sulcate. 

a.  Necks  abbreviated. 

b.  Necks  elongated. 

B.  Sporidia  allantoid,  or  sausage-shaped — large. 

C.  Sporidia  cylindrical. 

D.  Sporidia  fusiform. 

£.  Sporidia  subelliptical. 
F.  Sporidia  uniseptate. 

a.  Without  appendages. 

B.   With  appendages. 
O.  Sporidia  multiseptate. 
Sect  II.  Sporidia  colored. 

A.  Sporidia  simple. 

B.  Sporidia  uniseptate. 

C.  Sporidia  multiseptate. 

a.  Without  appendages. 

B,  With  appendages. 

y.  With  transverse  septa,  or  fenestrate. 
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Tbo  known  species  being  arranged  in  the  above  order,  the  uo- 
certain,  or  imperfcttiy  known  species,  cLieBy  those  of  Schweinitx, 
follow  in  the  hope  that  their  enumeration  may  eventually  lead  to 
a  knowledge  of  their  fructification.  Any  such  information  de- 
rived from  authentic  sources  will  be  accepted  with  gratitude. 

L        Beet.  I.  Sporidia  hjraline. 

I  A.  Sporidia  alUntold  (minor). 

P  a.  AbcI  pulysporDUS. 

I.  Tklia  melaitaiam,  Fri»  8.  V.  S.  411;  G<ih<n.  Am.  Bor.  1UI]  HIlMblu  I>7r. 


Sporidia  nitmcrous,  .005  X  -001  mm.  On  apple.    Penna.  (Schw.). 

I     We  liave  seen  no  Amerioao  speeinieuB,  and  give  the  characters 
of  tliB  fruit  from  Nitsthkc. 
Valsa  aiigulata,  Fr.,  is  more  closely  allied  to  Diatnjpe. 
: 


to 


t.  Aict  octoaporous. 
•  OtUola  BHlcBle. 

a.  Necks  abbrcv lilted. 


!,  8.  V.  8.  p.  «H  i  mk>,  Pjr.  p.  lOS  i  Sobw.  Bar.  131) 
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Sporidia  .008-.0 12  X  .002  mm.      On    bark   of   various  trees. 
Common.     Carolina  (Rav.  Cnrt.).     Penna.  (Micliener).    Texas 
(Wright).     New  Jersey  (Berk.).     Ohio  (Lea).     New  England 
(Sprague). — Raoenel  Fungi,  Car.  i.  51. 
3.  TalH  tetraploa,  Z.iC;  Cook*  Hudbk.  I4TS. 

Sporidia  abont  .01  mm.  long.  On  branches.  Carolina  (Curt. 
Rav.).    New  Jersey  (Ellis). 

Berkeley  has.latterly  united  this,  or  at  least  some  forms  of  it, 
with  Valea  slellulala. 
1.  TalM  frazlniaols,  0.  i  Pk.  In  V.  1.  Hiu«nin  IUp«rU. 

Sporidia  .008-.012;  very  slightly  curved,  amber-colored.  On 
Fraxinus  Americana.  New  York  (Peck,  232).  Measurements 
given  from  an  authentic  specimen. 

6.  Talsa  Baroliomlw,  Cooks  Id  herb.     {Yalta  tj/ngtjutia,  rar.  Btrektntia  CdtL  in 
latt.) 

Sporidia  .008-.01  ram.,  pale-brownish.    On  Berchemia.    Caro- 
lina (Curt.  Rav.  1205).    Differing  in  habit  fVom  V.  syngenesia, 
and  also  from  the  foregoing. 
9.  TaliB  moatianloia,  B.  A  C.  Id  barb. 

Sporidia  .008-.01  mm.  long.    On  Magnolia  glauca.    Carolina 
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(Curt.).    Sporidia  from  authentic  specimen  sent  out  by  the  late 
Dr.  Curtis. 

7.  Yalta  tunidnla,  C.  A  Pk.  in  N.  T.  HaMam  Reports. 

Sporidia  .01-.012  mm.  long,  pale-brownish.  On  Cratsegua  and 
Plaianus.  New  York  (Peck,  266;  Gerard,  36).  New  Jersey 
(Ellis).  There  is  a  distinct  black  line  on  the  wood  surrounding 
the  perithecia. 

a  Yalia  platani,  Sohw.  Am.  Bor.  1873. 

Sporidia  .01-.012  X  .003  mm.,  pale.  On  Platanus.  Carolina 
(Curt  Rav.  1821).  New  Jers^  (Ellis).  New  York  (Peck). 
Habit  somewhat  that  of  F.  qucUernata ;  measurement  given  from 
specimen  sent  by  Dr.  Curtis. 

9.  Yalta  goaioitoma,  B.  A  C.  in  Cart.  Cat.,  p.  143. 

Sporidia  .008-.011  mm.,  pale-brown.  On  branches.  Carolina 
(Curtis).     Sporidia  from  specimen  communicated  by  Dr.  Curtis. 

10.  Yalta  nigialla,  C.  A  E.  in  OreTillM,  rol.  r.  pp.  02. 

Ostiola  minute,  faintly  sulcate,  sporidia  about  .006  mm.  long. 
Asci  very  small,  lanceolate.  On  Acer  rubrum.  New  Jersey  (Ellis 
2426),  with  the  habit  of  V.  tetraploa^  but  with  smaller  sporidia. 

11.  Yalta  juglandina,  C.  A  E.  in  OreTillea,  toI.  t.  pp.  02. 

Perithecia,  3-5  together,  rather  large  and  prominent,  with  a 
snowy  white  powder  about  the  base.  Ostiola  deeply  sulcate. 
Sporidia  .01-.012  X  .003  mm.  On  Juglans  regia.  New  Jersey 
(Ellis,  2421).  Certainl}'  not  V,  juglandicola^  Schw.,  and  distinct 
from  V.  stellulataj  to  which  it  is  allied. 

12.  Yalta  leaiana,  Berk,  in  Hook.     Lend.  Joam.  1845,  p.  811. 

Sporidia  .007  X  .002  mm.,  pale-brown.  On  Hornbeam.  Ohio 
(Lea).  8.  Carolina  (Rav.  1364).  Sporidia  from  authentic  speci- 
men. 

13.  Yalta  vitit,  Sohw.  Am.  Bor.  1862  (not  Nitaohke). 

Sporidia  .012-.014  mm.  long.  On  twigs  of  Vitis.  New  York 
(Peck).  Penna.(Mich.).  Carolina  (Curt.).  The  Valsa  vitiSjYckl. 
&  Ntke.  is  quite  a  different  species,  although  it  has  been  referred 
to  this  for  which  the  name  of  Vaha  vitigera  will  have  to  be  sub- 
stituted, as  Schweinitz  has  priority.  (Grevillea  v.  p.  125.) 

14.  Yalta  etrrienlata,  Fries,  S.  V.  S.  411;  Sohw.  Am.  Bor.  1825;  Ntke.  Pjr.  p. 

174 ;  Not  Sfer.  Ital.  tab.  33. 

Sporidia  .006-.00T  X  .002  mm.    On  Hornbeam,  etc.    Bethlehem 
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(SohlF.).     l(«Mareil»at  of  Bporiilia  given  ham  Europv-ti 
DMU,  not  luTiiig  Men  it  from  the  United  States. 


Sporidift  .01-.0I3  mm.  long.    On  Populm.    Carolina  (Schw.). 
■  from  Boropcan  specimcni. 

cbH.  Aid.  Bor.  1312  j  Nik*.  Pyi.  170  i 
Rot  BOr.  till.  t.  W]  gobka  Hdbk.  SlUU. 

Sporldia  .006-^008  X  .0015  mm.     On  Cerasm.    Suutli  Cnrolitu 
(Bat.  1911;  OnrbSAw.);  Penria.  (Sclin.). 
b.  Necks  elongated. 
IT.  Trim  Mtfmttltm^  B.  *  0   in  OravilUa.  .t...  871. 

SporidU  .0Oe-.0O8X.0(ll5  mm.  0»  vlcer  ru&rum.  S.  Car. 
(Bftr.  1687 ;  Onrt.).  llcasiiremuntij  from  aulUentia  specimen  in 
barb.  Betkelej. 

••  OsUola  not  sulcata. 

b.  Necks  Bbbrevlntcd.  . 

1.  Bor.  I33S;  Mtkt.  Pjr.  2)4;Ci>a)U 

SporidlK.01%-..011  X.Ou:t  mm.  On /'opulus  and  apple.  Fenna. 
(Mich.),  Oarolinft  (Curt),  N.  Eng.  (Froat). 


Sporidia  .0I-.012  X  .0025  mm.  On  Prunua  and  Peraica.  Caro- 
lina (Curt.  Rav.),  Penna.  (Micli.),  New  York  (Berk.),  N.  Eng. 
(Sprague).     Saoenel'a  Fungi  Car.  iii.  67. 


Sporidia  .01  mm.  long.  On  Rubua  aCrigoaua.  Carolina  (Curt.). 
We  have  seen  no  American  specimen.  The  measurements  are 
from  a  British,  according  to  ReV.  M.  J.  Berkeley's  determination. 
Mr.  F.  Carrey's  is  a  different  species,  with  lanceolate,  quadrinu- 
cleate  sporidia. 

i  B<hw.  Am.  Bor.  ISIS  i  Ntka.  F;r.  IBS  ; 


On  b&rk.     Carolina  (Schw.), 


Sporidia  .01  X  .002-^0025  mm. 
Penn.  (Schw.). 
St.  TUw  uiMTiBftaa,  B.  A  C.  In  GnTillM  873  {probsblr  V.  atai,  Pk.). 

Sporidia  .01-.012  X  .002  mm.    On  bark  of  various  trees.    Com< 
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mon.    Carolina  (Cut.  Rav.),  N.  Eng.  (Sprague),  with  the  habit  of 
If.  siilbostoma^  but  with  different  fruit. 

13.  Yalta  oollioalm,  Worms,  in  Fr.  Sjs.  Myo.  ii.  389. 

Asci  and  sporidia  very  minute.  Sporidia  .005-^006  mm.  long. 
On  bark  of  Pinus.  New  York  (Sartwell,  Peck).  Sporidia  from 
specimen  communicated  by  the  late  Dr.  Curtis. 

14.  Yalta  abietit,  Fr.  S.  V.  8.  412;  Orerillea,  t.  p.  53;  Ntke.  Pjr.  186;  Cooko 

Hdbk.  1473. 

Sporidia  .008-.009  X  .0015  mm.  On  bark  of  White  Cedar. 
New  Jersey  (Ellis,  2398). 

15   Yalta  pini,  Fr.  8.  V.  S.  412 ;  Ntke.  Pjr.  183. 

Sporidia  .006-.009  X  .0015  mm.  On  bark  of  Finns.  N.  York 
(Peck),  New  Eng.  (Sprague).  Sporidia  from  Fries  Scler.  Suec. 
No.  7. 

16.  Yalta  leiphetmioidei,  B.  A  C.  in  Grerillea  868  (not  Cryptospora  Uiphamioidts 

of  Fnokol). 

Sporidia  .01  mm.  long.  On  Oak.  Carolina  (Curt.),  New  Eng. 
(Sprague).  The  exposed  ostiola,  when  the  cuticle  is  stripped  off*, 
are  mixed  with  a  white  powder.     We  have  seen  no  specimen. 

17.  Yalta  fnlvella,  B.  A  Rat.  in  Orerillea  No.  870. 

Sporidia  .01-.014  mm.  long;  pale  amber.  On  Platanus  occi- 
dentalis.  S.  Carolina  (Rav.  1825).  Sporidia  from  specimen  fur- 
nished by  Ravenel. 

18.  Yalta  hanttellata,  Fr.  Sjs.  Myo.  ii.  383;  Schw.  Am.  Bor.  1320. 
Sporidia  .006-.008  X  .002  mm.     Rather  strongly  curved,  amber 

colored.    On  Alnus  serrulata^  and  Ostrya  virginica.     S.  Carolina 
(Curt.  Rav.),  N.  York  (Peck).     Ravenel  Fun.  Car.  iii.  53. 

19.  Yalta  liquidambarit,  Sohw.  Am.  Bor.  1352 ;  Orevillea,  t.  p.  34,  pi.  76,  fig.  16. 
Sporidia  .012  mm.  long.     On  bark.of  Liquidambar.    Carolina 

(Curt.),  N.  Jersey  (Ellis).     This  appears  to  be  the  species  of 
Schweinitz  on  the  faith  of  specimens  from  Dr.  Curtis. 

so.  Yalta  tnbolypeata,  C.  A  Pk.  in  N.  T.  Maseam  Beports. 

Sporidia  .01-.012  X  .003  mm.,  very  slightl}'  curved.  On  Rho- 
dodendron and  Quercus.  New  York  (Peck,  341).  The  disk  is 
white,  surrounded  by  the  blackened  cuticle. 

31.  Yalta  gottypina,  Cooke  in  herb. 

Sporidia  minute,  .005-.006  mm.  long ;  colorless.    On  branches 
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at  Oosgi/pium.     S.  Carolina  (Rav.  13S7),     Habit  similar  to  Uiulof 
y.  quatemata. 
33.  Valik  eaijigana,  B.  A  0.  la  Ortvlllvo,  ST2. 

Sporidia  .01-.012  miD.  long.  On  branches  of  Oari/a.  Penna. 
(Miiih,).  N.  Jersey  (KUisr).  Paslulea  small,  in  rows;  covered 
below  with  llie  smooth  baifc ;  disk  whiti',  Htiuldcil  with  the  black 
oBtiola.  Not  having  seen  aiitiicntic  specimen,  those  of  Ellis  from 
New  Jersey  are  referred  doubtfully. 
S3    ValM  tubtariptk,  W>l[t.  Fl.  Crjpt,  il.  BIS. 

Spoi-idiii   minute.    On  liobinia.    Carolina  (Ourl.).     Hitherto 
we  have  no  kuowledge  of  this  species. 
31.  TftlM  snomift,  6<:liw,  Am    Bor,  ISIS. 

SpoL-iaia.(l07-.003  mm.  long.  On  Rohima.  Carolina  (Schw.), 
According  to  Itcrkclcy,  the  Sell  wcinitzian  Hp^cimcns  have  sausage 
shapert  sporidia,  .01  mm.  long.  In  others  there  are  utilseptate  sty 
lospoi'cs.  The  above  dimensions  are  from  upeuimens  in  Herb. 
Berkeley. 
Si.  ValH  d««artioBIii.  Fr.  S.  V.  S.  HI ,  Sihir.  Am,  Bar.  ISM  i  mk*.  P71 

Sporidia  .0l-.0i2  X  -0025  lum.  On  barit  or  K«rria  Japontt 
and  Sijrhi'ja.  Ciimlinii  (rin-t.).  We  have  sctn  no  American  spe- 
cimena,  but  Nitschke  gives  the  eporidia  as  .01-.0I3  X  .0025  mm. 
Jn  specimen  published  by  Mougeot  and  Nestler,  tbey  are  rather 
smaller. 


Sporidia  .O06-.OO7   X  .0015  mm.    On  Oaslanea  and  Bignonia.  • 
Carolina  (Curt.).    The  measurementa  are  given  tiom  European 
specimens. 
ST.  Vslia  mnaOa,  B.  k  0.  in  GraTillM,  Ho.  8B4. 

Asci  lanceolate.  Sporidia  sausage-shaped.  On  smooth  branches 
of  Cornus.  Alabama  (Peters).  Pustules  completely  c6vered  by 
the  bark,  which  is  blackened  over  them,  or  appears  black ;  the 
disk,  bordered  with  white,  being  free.  We  have  seen  no  speoimen. 
38.  Tslw  orbUnla,  B.  A  0.  Id  OnTillu,  No.  SST. 

Sporidia  .01-.012  mm.  long.  On  Willow.  Carolina  (Curt.), 
Minute,  orbicular,  showing  the  subjacent  perithecia  by  transpa- 
rence, but  not  blackened ;  surrounded  by  a  black  line.    This  spe- 

s  also  we  have  not  seen. 
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S9.  TalM  tMMlla,  Fr.  S.  V.  S.  411 ;  Sobw.  Am.  Bor.  1348 ;  Carl.  Cat.  p.  142. 

Sporidia  .01-.012  mm.  long.  On  willows.  Carolina  (Schw.), 
PeniUL  (Schw.).    Sporidia  from  specimens  derived  from  Fries. 

40.  Yalta  moaadelpha,  Fr.  S70.  Mjo.  ii.  382;  Sehw.  Am.  Bor.  1317. 
Sporidia  about  .01   mm.  long.    On  Prunus.    New  England 

(Torrey),  Penna.  (Schw.).     Sporidia  from  specimens  published  by 
Desmazieres,  No.  961. 

41.  Yalta  tmnoata,  0.  A  Pk-  in  N.  T.  Mnseam  Reports. 

Spermatia  profuse  .003-.005  mm.  long.  Sporidia  .009-.01 1  mm. 
long.    On  Alnxis.    New  York  (Peck,  35). 

42.  Yalta  proitani,  B.  A  C.  in  Cart.  Cat. 

Measurements  from  original  specimen.  Sporidia  .01-.012  X 
.003  mm.  On  branches  of  Nyssa.  Carolina  (Curt.),  New  Jersey 
(Ellis,  2425). 

We  have  seen  no  authentic  specimen  and  no  description.  The 
dimensions  of  the  sporidia  are  given  from  the  New  Jersey  speci- 
mens which  we  have  referred  to  this  species  with  hesitation. 

43.  Yalta  e«ratophora,  Tal.  Fang.  Carp.  ii.  191 ;  Sohw.  Am.  Bor.  1266 ;  Ntke.  Pyr. 

180;  Cooko  Hdbk.  2472  {Spharia  etratosperma,  Tode). 

Sporidia  .006-.008  X  .0015  mm.  On  branches  of  oak,  holly, 
etc     Carolina  (Schw.  llav.  1832),  New  England  (Frost). 

44.  Yalta  rotamm,  Not.  Sfer.  lul.  t.  42 ;  Cooke  Hbdk.  No.  2472,  rar. 

Sporidia  .006  X  .0015  mm.     On  Rose.     Carolina  (Rav.  1466). 
The  Diatrype  hystrix  of  the  United  States  is  not  the  Vaha  longi- 
rostres^  Tulasne. 

48.  Yalta  pidohella,  Fr.  S.  Y.  8.  412;  Schw.  Am.  Bor.  1380;  Cooke  Hdbk.  2481. 
Calospkaria  princeps,  Ntke.  Pyr.  91. 

Sporidia  .006  X  .0015  mm.  On  bark  of  cherry,  peach,  etc. 
Carolina  (Curt.),  New  York  (Gerard,  72).  Ravenel^  Fun.  Car.  i. 
66. 

47.  Yalta  eiliatula,  Fr.  Sys.  Myo.  ii.  405 ;  Sohw.  Am.  Bor.  1379 ;  Calotpharia  Wah- 

Itnbergii,  Ntke.  Pyr.  92  ( ? ). 

Sporidia  .009-.012  X  .002  mm.  On  bark  of  Betula.  Bethle- 
hem  (Schw.).  Sporidia  described  from  specimen  published  by 
Fries.    Scler.  Suec.  147. 

B.  Sporidia  allantoic!  (Major). 

48.  Yalta  qvatemata,  Fr.  S.  V.  S.  412;  Schw.  Am.  Bor.  1388;  Cooke  Hdbk.  2482; 

Quatemaria  Persoonii,  Nike.  Pyr.  87. 

Sporidia  .014-.02  X  .004  mm.     On  Fopulus  and  Alnus  serru- 
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laia.     Peuna.  (Mich.),  Vermont  (RuaseU),  Carolina  (Curt),  Oliio 
(Loa),  New  York  (Gerard,  29,  IVk). 

lU.  TklH  Hltdina,  Fr.  S.  V.  B.  411 1   Bahw.  Am.   Bar.  tltl  ;    Htka.  Yjt.  3lt: 
Cooke  UJbk.  3170. 
Sporidift  .O14-.018X  .003  mm.    On  wiUow.    Carolina  (Curt.)- 
New  Englantl  (Russell),  I'eiina.  (Sctiw.),  New  York  (Peck,  831). 

liamnel  fun.  Car.  iv.  fiO. 

60.  VtlMunbieai,  Fr.S.  V.  8.41Ii  Sehn.  Am.  Bur.  l.lSlj  Ntka.Pjr.  SIS;  Cook* 
Hdbk.  MT». 

R|ioridia  .01I5-.023  X  .005  mm.     On  npplf,  Prumis,  etc.,  Penna. 
(Schw.),  New  York  (Sartwell,  J'l-ck),  Carolina  (Scliw.  Curt.), 
b\.  V«1h  ODipertft,  Cook«  in  OrftvlIIu,  r. 

SporKlia  .016-.018  X  .004  mm.  On  Uhnus.  New  York  (Rov. 
1903). 

bt.  Tkllk  dliitpM,  Fr.  6.  V.  B.  41!;   filhw.  Am.  Bot.   I31T;  Cook*  Ddbk.  34«T 
QHaternarm  diiiepia.  Ntk».  Pjr.  B8. 

Sporidia  pale  brown,  .024-.03  X  .006-.009  mm.  On  8alix  and' 
Amorpha  fruticoaa.  Carolina  (Curl.  Rav,),  We  hsTc  Been  do 
American  apecirnena;  all  the  »peormens,  including  Rav.  1219, 
belong  to  quite  a  different  species.  Tlie  fruotiflcation  above 
givtju  ia  from  Griliiali  apeuiiseus. 
GS,  Talia  maMleau,  B.  i.  0.  in  OririlUk  Na.  STB. 

Sporidia.02mm.  long.  O^i  Viburnum  denlaium.  Fenna.(Hieta.). 
Disk  white,  surrounded  by  tbe  black  osteola,  or  aometimes  dotted. 

E4.  TalM  dolota,  Fr.  8;i.  Mra.  11.  405  j  Sahw.  Am.  Bar.  13SB;  Ntk*.  Pjt.  SOO. 

Sporidia  .014-.0I8  X  .003-005  mm.  On  branchea  of  Celaetrut. 
Car&lina  (Schw.).  The  dimensions  above  are  given  from  Nitschke. 
Notaria  states  that  the  aporidia  are  nniaeptate. 


Sporidia  .02  mm.  long.    On  bark  of  aeli.     Carolina  (Curt;. 
Schw.). 
Si.  Tklta  aaallnii,  Fr.  S.  7.  S.  411 ;  Saliw.  Am.  Bar.  IS89. 

Sporidia  clustered  together  in  a  subglolwse  maes  at  tbe  top  of 
the  aeciia ;  .025-.02  mm.  long.  On  branches  of  B&asafraa.  Caro- 
lina (Scbw,  Curt.).  Nitschke  (Pyr.  201)  gives  the  meaanrement 
of  the  sporidia  as  .O07-.009  X  .002  mm.,  wbich  must  be  quite  a 
different  species. 
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C.  Sporidia  cylindrical. 
67.  TalM  laffdMh  Fr.  S.  V.  8.  412 ;  Sohw.  Am.  Bor.  1357 ;  Cooke  Hdbk.  2485. 

Sporidia  .04-.05  X  .004  mm.  On  Alnus  and  Salix.  New 
Jersey  (M.  J.  B.) ;  Bethlehem  (Schw.) ;  New  York  (Peck,  34). 
American  specimens  accord  with  British  in  the  dimensions  of  the 
sporidia. 

(8.  TalM  triobiipora,  C  A  Pk.  in  N.  T.  Masoam  Reports. 

Sporidia  very  slender,  almost  filiform,  .05  mm.  long,  faintly 
multiseptate.     On  oak  twigs.    New  York  (Peck,  7). 

69.  Yalta  albofoaea,  C.  A  EIIU  in  Qrorillea,  toI.  t.  p.  31,  pi.  75,  fig.  8. 

Sporidia  linear,  nucleate,  .04  X  .005  mm.  On  Quercus  obtusi- 
lob€u  New  Jersey  (Ellis,  2325).  Measurements  from  the  original 
specimen. 

60.  Talia  oiaetula,  C.  A  Pk.  GreTillea,  t.  p.  31,  pi.  75,  fig.  15. 

Sporidia  linear,  curved,  triseptate  when  mature ;  .05  mm.  long. 
On  chestnut.  New  York  (Peck,  272);  New  Jersey  (Ellis,  2326). 
The  clusters  of  perithecia  are  girt  by  a  white  ring.  The  sporidia 
in  the  original  specimens  from  New  York  were  simple,  those  from 
New  Jersey  faintly  triseptate ;  apparently  a  question  of  maturity. 

D.  Spondia  fusiform. 

61.  Yalta  aeuleatai,  Scbw.  Am.  Bor.  1399.    ( VaUa  rufitceru,  S«hw.  Am.  Bor.  1395). 

Sporidia  fusiform,  narrow,  quadrinucleate,  then  triseptate; 
.015-.0n  mm.  long.  On  Bhustyphina.  Massachusetts  (M.  J.  B.); 
Carolina  (Rav.).  In  our  copy  of  Ravenel's  Fungi,  Gar.  fasc.  iii. 
No.  68,  under  the  name  of  Valsa  stilbostoma^  is  this  species.  Dr. 
Curtis  also  seems  to  have  fallen  into  this  error. 

61.  Yalta  alboTelata,  B.  A  C   in  OreTillea  No.  875. 

Sporidia  fusiform,  narrow,  quadrinucleate;  .02  X  .004  mm.  On 
Bhus  copallina.  Carolina  (Curt.  Rav.  527).  Disk  white,  pierced 
by  the  cylindrical  ostiola.  Valsa  polystoma^  B.  &  C.  in  herb.  On 
£hu8  copallina.  According  to  specimen  from  Dr.  Curtis,  this 
must  be  the  same  species. 

E.  Sporidia  snbelliptical. 
63.  Yalta  innata,  B.  A  C.  in  GreTillea  No.  874. 

Sporidia  oblong,  uniseriate,  narrowed  towards  each  end  ;  .0075 
mm.  long.  On  Castanea  vesca.  New  York  (Berk.).  We  have 
seen  no  specimen. 
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F.  Bporldiii  iiniacptntc. 
a.  No  I  nppcQ  ill  dilute. 
it.  VkIh  klbooinoU,  C,  A  Pk.  in  N.  "S.  Uuiddid  Rapofla. 

Spnridia  elliplic,  uuiseptate,  diglitly  constrictc<d,  iiniscriate; 
.018  X  .006  mm.     On  Acer  3picaluni.    Ngw  York  (Peck).     Wlien 
tlic  bark  is  removed,  the  peritliucia  are  encircled  iritU  wtiiU, 
lilftck  circiimscribiug  line  enters  deeply  into  the  wood. 

ti.  TftlM  SbrOH,  Fr.  8.  V.  8.  p.  112  ;   Suhv.  Am.  Dor.  1321 ;  Cooka  Ddbk-  tiOkl 

Sporidia  elliptic,  luiiseptate;  .015  X  .001  mm.  On  bianchekT 
New  York  (Berk.),  Carolina  (Ciiit.J.  We  have  seen  no  Amencan 
apecimens.  Kev.  M,  J.  Berkeley  Btates  that  the  sporidia  are  uni- 
septate,  at  length  fenestrate  ;  .016  mm.  long.  European  specimens 
do  not  exhibit  any  tuodency  to  become  fenestrate,  and  if  this 
slionid  prove  a  feature  in  the  United  States  species,  there  ia  good 
ground  for  believing  it  distinct.  Some  authors  unite  Valaa 
exlensa  with  this  species. 
SB.  TaliBeatenis,  Fr.  S.  V.  B.1I3;  Sofair.  Am.  Bor.  1315;  Cook*  Bdbk.  S4HS. 

Sporidia  elliptic,  uniKcnate;  .013-.015  mm.  long.    On  branches. 
Bethlehem  (Sehw.).     Very  closely  allied  to  VaUa  fibrosa,  Fr, 
St.  TalMftnterolenei,Fr.  8.V.  S.p.412|  Scbw.Am.  Boi.  ISHi  OookaUdbk.  SIOI. 
Sporidia  shorlly  fusiform,  uuiseplate;  .016-.01T  mm.  long.    On 
Jiobinia.    Carolina  (Curt.). 

es.  Talis  leiphemlm,  Fr.  8.  7.  S.UZ;  Bobit.  Am.  Sor.  13iB;  Cookx  Qdbfa.  2490. 
Sporidia   shortly  fusiform,  uniseptate;    .015.-017  X  .006    mm. 
On  oak.    Soutb  Carolina  (Kav.);  Fenna.  (Mtcii.)    Sporidia  de- 
scribed from  British  specimens. 
69.  TalMinpnlu,  0.  A  Pk.  in  N.  T.  Hdmiui  IUport«. 

Sporidianarrowly  elliptic,  uniseptate,  nucleate;  .03-.022  x  .008 
mm.    On  Pyrxis  Americana.    New  Tork  (Peck,  273). 
TO.  TalM  glyptiM,  B.  k  Chut.  QnTlnek  No,  MS. 

Sporidia  fusiform,  sometimes  sigmoid,  uniseptate ;  .05  mm. 
long.  On  willow.  Carolina  (M.J.  B.).  We  have  not  seen  this 
species,  but  it  reminds  one  so  strongly  of  Valaa  tessera,  Fr.,  that 
we  doubt  whether  the  slight  appendages  may  not  have  been 
overlooked. 
TL  TalM  earpinl,  P*ri.  Fr.  B.  V.  S.  413 ;  Sohw.  An.  Bor.  ISM. 

Sporidia  lanceolate,  uniseptate,  nucleate;  .014  X  .004  mm.    On 
Carpintia  helulva.    Carolina  (Schw.) ;  Penna,  (Schw.). 
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73.  Yalta  ftirfuraeta,  Fr.  S.  V.  8.  412 ;  Sehw.  Am.  Bor.  1387 ;  Cooke  Hdbk.  2493. 

Sporidia  nniseriate,  narrowly  elliptical,  uniseptate,  .025-03 X.Ol  1 
mm.  On  Tilia.  Bethlehem  (Schw.).  Sporidia  from  British 
specimens  referred  to  this  species. 

73.  Talia  oo^jnnota,  Nees  Syt.  p.  305;  Fr.  S.  V.  S.  412 ;  Sohw.  Am.  Bor.  1383 

Sporidia  lanceolate,  uniseptate,  .016  X  .004  mm.  On  Frunus. 
Bethlehem  (Schw.).     Sporidia  described  from  European  specimens. 

B.  Sporidia  appendiculate. 

T4.  Yalta  tettara,  Fr.  Sjs.  Mjo.  ii.  406;  Schw.  Am.  Bor.  1367  {Vaisa  murrouata. 
Peek). 

Sporidia  fusiform,  straight  or  curved,  uniseptate,  .05-.06  X  .011- 
.012  mm.,  with  a  short  hyaline  apiculus  at  each  extremity.  On 
bark  of  Cory/us  and  Salix.  Bethlehem  (Schw.).  New  York  (Peck). 

75.  Yalta  thelebola,  Fr.  S.  V .  S.  412 ;  Schw.  Am.  Bor.  1384 ;  Cooke  Hdbk.  2503. 

Sporidia  elongated,  rounded  at  the  ends,  often  curved,  unisep- 
tate, aristate  at  each  extremity,  .04-.045  X  .01  mm.,  without  the 
appendages.  On  Juniper  us  Virginiana  and  Alnus.  Bethlehem 
(Schw.).  N.  York  (Peck,  52).  The  New  York  specimens  accord 
with  the  European. 

76.  Yalta  taleola,  Fr.  S.  V.  8.  411;   Sohw.  Am.  Bor.  1345:  Cooke  Hdbk.  2502 

( Vaisa  oTjftporat  Peck). 

Sporidia  elliptical,  uniseptate,  .02-.03  mm.  long,  aristate  at 
either  end,  and  sometimes  at  the  commissure  at  each  side.  On 
oak  limbs.     Carolina  (Curt.).    New  York  (Peck). 

G.  Sporidia  multiscptate. 

77.  Yalta  gemmata,  B.  A  C.  in  QreviUea  No.  876. 

Sporidia  fusiform,  triseptate.  On  Bhus  radicans.  Carolina 
(Curt.).  Ostiola  stellate,  necks  united.  Our  specimen  under  this 
name  (Rav.  1222)  has  very  different  fruit,  and  is  similar  to  Valsa 
tetraploa. 

78.  Yalta  penntylTanioa,  B.  A  C.  in  QreyiUea  865. 

Sporidia  narrow,  oblong,  sometimes  wide  at  one  end,  sometimes 
slightl}'  curved,  triseptate,  .025  mm.  long.  On  Ceraaus  PennsyU 
vanica.  New  York  (Berk.).  Bursting  transversely,  perithecia 
in  the  centre  of  a  facette.     We  have  seen  no  specimen. 

79.  Yalta  oaptnlarit,  Pen.  Sjn.  p.  42 ;  Curt.  Cat.  p.  142 ;  Schw.  Am.  Bor.  1363. 

Sporidia  fusiform,  triseptate,  hyaline.     On  bark  of  Ampelopsis. 
9 


p.  Uif  Sobir.  Am    Dor.  I3t». 


I.  loug.    On  Liriodendron. 
Deecrilicd  from   European 


111  nooomiiai  or  ibi  acausmv  uf  [ISTT. 

Csrolint  (Oart).    Tbt  ehameton  of  tlic  fruit  arc  given  un  tLc 
Mitiiority  of  Notaris. 

Beot.  IL  Sporidtk  colored. 

A.  Bporldla  iliiipla. 

BO.  TalM  tiqtUa>  h-  B.  T.  8.  ^  ill)  Owl  C>i 
CMka  Hdbk.  UH. 
SporidUellipUo,  brown,  MfS-OI  t 
Carolioft  (Curt.j.    Peooft.  (Schw.). 
spedmeni. 

B.  BporidU  onlMptate. 
»1.  T«l«  UwUt,  8A«.  Ab.  Bor.  lUO. 

Sporidift   fllliplleal,  ooiKpUte,  brown,  .012  x  .005   mm.     On 
Bhtu  radioana.    8.  OucJiuft  (Bar.  1421). 
81.  TilMMltUll^Oookala«M*UlM,T.p.U,  pi  El,  flg.  S. 

8poridu  iuiiMriiU«,«Uiptic,'aDinpLute,  brown,  .02  x  .008  mm. 
On  bimiusheB  of  Celtia.     S-CuoUu  (Hav.  1833).     Quite  distiuiM 
from  Bphceria  ceUid%»  B.  &  C,  aeoordiug  to  the  dcecriplion. 
SL  TUMMtaitaUi'S.  B.  *M.n.  Alt.  L  at,%.  ft. 

SporidU    naberUte,   nnUeptate,   brown,   coDstricteJ    &t    the 
Mptum,  .OS  X  .068  mm.    On  Sahinia  aud  GleditKhia.    Carolina 
(Curt.). 
aSHi-  TbIm  elethrneola,  0-  A  E.  QraTilltkT.  p  ai. 

Sporidia  biglobose,  browu,  untseptati:,   .013  X  .009    mm.     On 
Clelhra  alni/olia.    New  Jersey  (EUisJ. 
U.  TUm  pwUi,  How*  HSS.  tD  K  Y.  Uaonm  Iliport.. 

Sporidta  uuiserrate,  uniseptate,  brown,  .014  X  .OOG   mm.     On 
Ealmia.     New  York  (Howe).     N.  Jersey  (Ellis). 
6b,  TUn  fnlTOpniiMta,  Btrk.  in  !.•■'■  CiuinDiiti ;  Curr.  Lion.  Trao*. 

Sporidia    elliptic,   uuisepiate,    brown.       On    Plalanus.      Ohio 
(Lea),  Carolina  (Curtis),  Conn.  (Wriglit). 
B6.  ValM  melutrom*.  Fr.  8.  V.  8.  p.  412  -,  8cbw   Am  Bot.  13SB. 

Sporidia  elliptic,  uniseptate,  brown,  .032  X  .014  mia.  On  bark 
of  Ulmua.  Salem(Schw.).  We  have  seen  no  authentic  American 
specimen.  Character  of  sporidia  givc:D  from  Bp<;cimcn  publialied 
by  Fries  Seler.  Suec.  223. 
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C.  Sporidia  multiseptate. 
87.  TalM  MmlOM,  D.  A  C.  in  OreTillea. 

Sporidia  tVisiform,  obtuse  at  the  ends,  triseptate,  brown,  .03  X  .01 
mm.  On  Alnu$,  Carolina  (Curtis).  Sporidiafrom  original  spe- 
cimen from  Dr.  Curtis. 

S8.  Yalta  profua,  Fr.  S.  V.  S.  p.  411  {Valja  Sartwtlih  B.  A  C.  in  herb.  Agiao- 
tpara  profutat  Tal.  Carp.) ;  Spharia  frofuut^  Sehw.  Am.  Bor.  1346 ;  Cooke 
Hdbk.  2511. 

Sporidia  large,  oblong,  elliptic,  quadrilocular,  at  length  brown, 
.O6-.07  X  .018-.02  mm.  On  bark  of  Bobinia.  Carolina  (Curt.), 
New  England  (Sprague),  New  York  (Gerard,  9  Peck.).  Authen- 
tic specimens  of  F.  Sartwelli  are  undoubtedly  this  species. 

89.  Talia  eonTergoni,  Tode  Fr.  Sys.  Mjo. ;  Sch.  Am.  Bor.  1390 ;  Cooke  Hdbk.  2505. 
Sporidia  sub^ymba'form,  irregular,  triseptate,  brown.     On  Bona 

corymbosa,     Carolina  (Schw.),  Penna.  (Schw.). 

B,  Sporidia  appendiculate. 

90.  Yalta  bapalocyitii,  B.  A  Br. ;  Cooke  Hdbk.  No.  2515. 

Sporidia  oblong-elliptic,  appendiculate  at  either  end,  biseptate, 
brown,  .035  X.015  mm.  On  Platanus  occidentalu.  New  York 
(Peck).    Inserted  on  the  authority  of  Mr.  Peck. 

y.  Sporidia  transTcrsely  septate. 

91.  Yalta  oondeniata,  B.  A  C.  Gre?illea,  No.  878. 

Sporidia  obovate,  5  septate,  liere  and  there  vertically  divided, 
brown,  .02  mm.  long.     On  Quercus  montana.     Virginia  (Curt.). 

92.  Yalta  eastanioola,  B.  A  C.  in  OreriUea,  No.  869. 

Sporidia  cymlK]?form,  pointed,  triseptate,  at  length  vertically 
divided,  .01  mm.  long.  On  small  twigs  of  Gastanea,  Virginia 
(Curt.).  We  have  not  seen  this  species.  Probably  it  is  the  same 
with  Valsa  cantanophila  of  Curtis's  catalogue. 

93.  Yalta  vestita,  Fr.  S.  V.  8.  p.  412  ;  Sobw.  Am.  Bur.  1388;  Cooke  Hdbk.  2514. 

Sporidia  elliptic,  brown,  transversely  and  longitudinally  septate, 
.02  mm.  long.  On  Bibes  Jlorida.  Bethlehem  (Schw.).  Described 
from  European  specimens. 

Sporidia  uncertain. 

94.  Yalta  plagia,  B.  A  C.  Cart.  Cat.  p.  141. 

Fallen  limbs  of  Liriodendron.  Carolina  (Curt.).  This  specnes 
does  not  appear  to  be  known  to  the  Rev.  M.  J.  Berkeley. 
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U&.  ValH  BignoaiK,  ^b*.  Am.  Bor.  ItlO ;  Cnrt.  Oil.  p.  141. 
On  bark  of  Tccoma,    Curolina  (Cart.  Schw,). 

DA.  Tain  Mopuia,  St^bn,  Ani.  Bor.  ISlSi  Curt.  Oftt.  p.  I4t. 
On  b.ark  oT  jKgh'i*.    Cnrolina  (Curt.). 

«7-  Tftlis  pn^Uni,  ^ehw.  Am.  Bor.  1332 ;  Curt.  Oil.  p.  143. 

On  wood  of  maple.    CAroliDH  (Curt.).     I'onna.  (Schw.)* 
tH.  TalM  lentelltt*,  Psrt.  $jn.  Fung,  »T;  Cort.  Oit.  p.  USi  Pohw.  Am.  Ber.  I3U. 

On  /'run UK  ami  Vnrnux.    Curoliim  (Schw.).     I'etina.  (Schw. 
*9.  TUh  tmitrnitMOiil,  8<>h«.  Am.  Bor.  Mi9 ;  Curt.  Out.  p,  141. 

On  roots  of  oak.    Carolina  (Curt.). 

lao.  T»limBlU*U,  Fr.  B.  T.  S.  p.  141;  Onrl.  Cm.  p.  142  i  Scbv.  Bor.  tUV.     ( tVA 
Tat.  Carp.  ii.  pp.  301.) 
On  bark  of  Ulmus.    Penna.  (Scliw.).    Carolina  (Curt.). 

101.  Yil«  pDilo,  B.  A  C.  io  h=rb. ;  Corl.  C.t,  p.  143, 

On  bracliea  of  Morus  viuUicaulin.     Carolina  (Curl.).     Tbift  Bpe- 
cic9  does  not  appear  to  be  known  to  the  Rev.  M,  J.  Jierkeloy. 

t.  p.  142;  Goh*.  Am, 

On  brancbea  of   Lonicera  temperoirenB.     Carolina  (Curt.). 

Bethlehem  (Schw.). 

11*3.  Talaa  divetgcm,  Brhw.  Am.  Bor.  1393  ;  Curt.  Cat.  p.  143. 

On  Li-juidambar.     Carolina  (Schw.  Curt.). 

104.  TbIm  Jl^laadlMla,  Sobw.  Am.  Bor.  ISSB. 

On   Juglans   loinentosa   and  alba.     Carolina  (Schw.),     P«uiia. 
(Schw.). 
IDS.  TalM  rubineola,  Sob*.  Am.  Bor.  Uli. 

On  Itubus.    Bethlehem  (Sehw.). 

lOfl.  Talift  allDltom*,  Scbn.  Am.  Bar.  1.^32. 

Oji  Kotiiriia.     New  England  (Torre.v). 

lOT.  V*lM  Oligaatama,  Scho.  Am.  Bor.  1333. 

Inside  bark  of  Cavlanea.     Bethlehem  (Schw.). 
108.  TrIm  UDOrpboitomk,  Schw.  Am.  Bor.  1334. 

On  GlcditKclda.     Bethlehem  (Schw.), 
IBS.  Valia  rftdidum,  Schw.  Am.  Bor.  JllSi. 

On  roots  of  trees.    Bethlehem  (Seliw.). 
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lit.  Talia  eonspuroata,  Sehw.  Am.  Bor.  1336. 
On  oak  branches.    Bethlehem  (Schw.). 

111.  Yalta  modefta,  Schw.  Am.  Bor.  1337. 

On  young  branches  of  Ulmus.    Bethlehem  (Schw.). 

113.  Yalta  eomptonia,  Schw.  Am.  Bor.  1353. 
On  ComptonicL,    Bethlehem  (Schw.). 

lis.  Yalta  Tariolaria,  Schw.  Am.  Bor.  1371. 
On  Tilia,    Bethlehem  (Schw.). 

114.  Yalta  oonteptata,  Schw.  Am.  Bor.  1373. 

On  bark  of  Oleditschia.    Bethlehem  (Schw.). 

lis.  Yalta  papTrifers,  Schw.  Am.  Bor.  1375. 

On  Broussonetia  papyri/era,    Bethlehem  (Schw.). 

116.  Yalta  eeanotlii,  Schw.  Am.  Bor.  1376. 

On  dead  stems  of  Ceanothua,    Bethlehem  (Schw.). 

117.  Yalta  indittinota,  Schw.  Am.  Bor.  1377. 

On  young  branches  of  sassafras.     Carolina  (Schw.). 

lis.  Yalta  qnadrifida,  Schw.  Am.  Bor.  1378. 

On  Vaccinium  corymbosum.    Bethlehem  (Schw.). 

119.  Yalta  teabriteta,  Schw.  Am.  Bor.  1394. 

On  other  Sphoeria  on  bark  of  Gaslanea,    Bethlehem  (Schw.). 

1X0.  Yalta  expert,  Schw.  Am.  Bor.  1396. 

On  Bosa  corymbosa.     Bethlehem  (Schw.). 
121.  Yalta  rimioola,  Schw.  Am.  Bor.  1397. 

On  Comptonia  asplenifolia,    Bethlehem  (Schw.). 

123.  Yalta  rhisina,  Schw.  Am.  Bor.  1398. 

On  roots  of  Bhododendron.     Bethlehem  (Schw.). 

133.  Yalta  lialteyana,  Schw.  Am.  Bor.  1319. 

On  bark  of  Betula.    New  York  (Schw.). 

134.  Yalta  lixivia,  Fr.  S.  V.  S.  p.  411 ;  Schw.  Am.  Bor.  1327. 

On  Juglans  cinerea,    Bethlehem  (Schw.). 

135.  Yalta  tortnota,  Fr.  Act.  Holm.  1817,  p.  98 ;  Schw.  Am.  Bor.  1350. 

On  pine  branches,  infested  with  Feridermium,    New  Jersey 
(Schw.). 

136.  Yalta  deformit,  Fr.  Sys.  Mjc.  ii.  398;  Schw.  Am.  Bor.  1355. 

On  Quercus,    Bethlehem  (Schw.). 


/I 
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tU  iOlBpFr,  8.  V.  S.  p.  UJi  Sohw.  Am.  Bor.  13(10. 

irigs,     Betbleliera  (Scliw.), 

'ftin  Isnaepil,  Fr.  S.  V.  8   p.  411;  Sobw,  Am.  Bor.  mi. 

un  Syringa.     Bethluhem  (ScUw.). 
S9.  Vftlii  iphinetriiui,  Pr.  S.  V.  3.  p.  in-,  Soh-.  Am.  Bnr. 
On  Catalpn  iind  Jiiglana  niijra.     BetUlcliem  (Pchw.). 

Vfclw  «pBrU,  PriB»  (');  Sohw.  Am.  Bof.  I3SI. 

On  Populua  i/alica.     Bethlehem  (Schw.). 

.  V»lH  tmoiUdo,  Fr.  S.  T,  8.  p.  til;  Sohw.  Am.  Bor.  13S3. 

On  Prunnti.    Betlilehem  (Schw.). 

ptUillB,  ftr.  B.  V.  B.  p.  112;  Sob*.  Am.  Bar.  131)1. 

un  Dark  of  Caxianea.     Bethlehem  (gchn.). 

TjiIh  ftbo«rail,  Pr.  6.  V.  3.  p.  412)  Si^fax,  Atn.  Bor.  UM. 

un  Samhiiciis.     Pries  writes  ot  thia  "  V.  ahnor-niii;  duhiR  ep." 
have  seen  no  apedmon. 

•  HEIAHCOHIS,  TdI.  C>rp.  il.  lit. 

A.  Sporidia  colored. 
1.  MtluaoDii  Jtilbottoina,  Tnl.  Carp.  II.  ISO ;  B«bw.  Am.  Bar.  IMA ;  Coalc*  Qdbk. 

Coniiiia  aubglobose,  olive,  .0U-.O15  X  .008-.01  mm.  Stylos- 
pores  elliptic,  iinisoptate,  brown.  Sporidia  blseriatc,  colorless, 
oniseptate.  .018  X  .008  mm.  On  bark  of  Betula,  Acer,  Melia. 
Carolina  (Schw.  Rav.),  Penn.  (St-hw.l,  New  York  (Peck  15).  In 
the  New  York  s[«cimens  stylospores,  like  the  spores  of  Diptodia, 
occur  in  perithecia,  which  are  collected  in  circles,  and  so  much 
like  those  containing  ascospores,  that  the  one  cannot  be  distin- 
guished from  the  other  by  any  external  feature.  Hitherto  we 
hare  not  seen  such  stylospores  associated  with  European  speci- 
mens, nevertheless  there  is  no  reason  for  supposing  that  the 
American  species  is  distinct.  The  size  and  character  of  the  as- 
cospores are  precisely  identical.  Thisisan  iutercstingcontribution 
to  the  life  history  of  the  species  for  which  we  are  indebted  to  Mr. 
C.  Peck,  on  Betula  papyri/era. 

mj  Cook*  Hilbk..a4SS 

Conidia  ovate,  apiciiUte  at  the  base ;  olive  brown ;  1-2  nucleate, 
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015  X  .01  mm.     Spondia  elliptic,  uniseptate,  hyaline,  .0177-  022 
mm.  long.    On  bark  of  Carpinus^  Quercus  alba.  Carolina  (Peck). 

B.  Spondia  colored. 

a.  Not  appendiculate. 

3.   Malaiieoiiis  lanoiformii,  Tal.  Carp.  ii.  t.  16;   Schw.  Am.  Bor.  1263;  Cooke 
Hdbk.  2468. 

Couidia  clavate,  3-  4-  6-celled.  Sporidia  long,  elliptical,  brown, 
quinqueseptate,  .036  X  .012  mm.   On  Betula,    Bethlehem  (Scliw.). 

Malaiieoiiii  elliptiea,  Peek,  on  Betvla  popuH/oiia  ;  does  not  appear  to  be  specifically 
distinet  firom  M.  laneiformis. 

b.  Sporidia  appendiculate. 

4^  Melmneonia  bieomii,  C.  A  Pk.  in  N.  T.  Masenm  Reports. 

Sporidia  .06  X  015  mm.  with  appendages,  together  .15  mm.  long. 
On  Platanus.    New  York  (Peck,  Gerard). 

y  Malaaeonii  amygdalina,  Cooke  in  Greyillea,  t.  p.  55,  pi.  81,  flg.  4. 

Sporidia  almond-shaped,  simple  brown,  .025  X  .01  mm.  with 
thin  hyaline  appendages  at  each  end,  .02-.03  mm.  long.  On  Li- 
quidambar,    Carolina  (Rav.). 


rROCEEDlNGS  OF   TIIK    ACADBMT  OF  [1817. 


March  r>.  J 

Tlie  Prcsittciit,  Dr.  RuscuF.NBEftaeB,  In  llie  cliulr.  I 

Thirty-eight  members  preeent. 

Infiiie.nce  of  Kutrilion  on  FeriiUzalion, — Mr.  Thomas  MKEnAR 
■idd  tliat  considerable  interest  bad  been  manifoated  in  Kii)(lanJ 
In  tb«  unusual  failure  of  tlie  Holty  to  produce  berries,  and  Mr. 
Darwin  had  written  a  letter  to  say  that  beee  were  everywhere  rare 
Ib  tbc  localities  examined  by  him  last  spring,  and  suggesting  that 
titit  kcarcity  had  resulted  in  non-polleuizalion  through  lack  of  in> 
MCtaii).  Mr.MeehflDwassuqmsedat  the  suggestion, os  the  Holly 
WM  classed  witli  the  tuiemophitouH  (wind  loving)  plants,  wliicb 
verenot  considered, crcn  by  Mr.  DarwiD's  friends,  as  requiring  tbis 
•uistance.  "With  all  respect,  however,  for  the  immense  eervicoB 
vUch  Mr.  Darwin  and  his  close  followers  had  rendered  to  science, 
h«  ftit  quite  sure  that  they  fi-equenlly  mistook  the  work  of  ordl- 
MVj  laws  of  nutrition  for  the  etfwts  of  poUcnization ;  and  of  Ibfc 
be  would  now  offer  an  illustration  in  the  case  of  the  comtnoB 
mignonette.  In  the  open  air  with  us  this  plant  seeded  Heely;  In 
elOM  greenhouses  in  winter  forcing  very  rarely.  Until  \\x\h  year 
lie  had  never  had  plants  to  proiluce  seeds  in  winter.  Others  had 
founcl  a  similar  experience,  and  it  was  common  to  hear  the  remark 
"behold  the  results  of  insect  agency  I  In  the  open  air  insects 
visit  them,  and  you  get  seeds — in  tlie  winter  greenhou&e  there  are 
no  in*.ects  nnd  no  seed."  !!ut  a«  if  to  pruk'nt  n^niiii^t  this  cniH-lu- 
sion,  his  plants,  of  \\-\u<-\\  ln>  iH-~iiil.ui.,l  ^j,..eiii)i.-ii'-,  \\xv\  Ink^'n  to 
producing  seed  in  abundance;  that  is  to  say,  every  flower  had 
seed.  There  were  from  two  to  six  perfect  ones  in  each  capsule, 
not  so  much  as  in  the  open  air;  but  still  all  had  some  seed.  As 
regards  insects,  the  conditions  this  winter  were  precisely  the  aame 
as  heretofore.  They  had  nothing  to  do  with  it-  There  may  have 
been  more  light  or  less  light,  more  heat  or  less  heat,  or  the  earth 
in  which  they  are  growing  may  not  have  been  exactly  the  same ; 
or  there  may  have  been  some  other  circumstances  which  gave 
nutrition  a  better  chance  to  work  on  the  reproductive  organs  thaa 
heretofore  ;  at  any  rate  insect  aid  is  out  of  the  question  in  cases 
like  these.  He  bad  shown  before  that  so  far  as  the  clover  was 
concerned  in  this  country,  it  would  produce  seed  freely  without 
insect  aid ;  and  in  explanation  of  this  it  had  been  urged  that  the 
doctrine  in  relation  to  this  question  did  not  preclude  the  plauta 
in  many  cases  fertilizing  themselves  when  insect  aid  could  not  be 
obtained,  and  quotations  from  Mr.  Darwin's  works  had  been  made 
before  the  Academy  and  elsewhere  in  support  of  this  view.  But 
in  this  very  letter  on  the  Holly,  Mr.  Darwin  must  have  forgotten 
If  he  ever  held  to  this  accommodating  view,  as  be  reiterates  the 
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statement  that  clover  seed  is  a  failure  when  the  flowers  are  not 
Tislted  by  bees. 

The  Bluebird  and  Holly  berries. — Mr.  Thomas  Meehan  ob- 
served that  the  Blue  bird  had  this  season  stripped  his  Holly  trees 
of  their  berries,  though  it  had  been  supposed  by  all,  he  believed, 
that  no  birds  ate  them.  Some  of  the  trees  were  but  a  few 
feet  from  his  library  window,  which  gave  him  a  good  opportunity 
to  note  that  it  was  this  and  not  the  Snow-bird.  These  birds 
remained  with  him  all  through  the  severe  weather  of  December, 
not  leaving  till  the  January  snows  came.  They  fed  also  on  the 
berries  of  the  common  red  cedar.  He  believed  in  the  case  of  this 
bird  the  migration  south  in  the  winter  season  was  not  with  them 
a  question  of  tem])erature,  but  one  of  food.  At  least  they  remained 
with  him  in  his  cedar  woods  till  the  berries  were  all  gone. 

Vitality  of  Seeds  under  Low  Temperature, — Mr.  Thomas 
Meehan  referred  to  the  seeds  of  wheat,  oats  and  Indian  corn, 
which,  after  having  been  left  by  the  Polaris  in  1872,  had  been 
found  in  1876  by  the  Nares  exploring  expedition,  and  which, 
thongh  exposed  to  the  severity  of  four  arctic  winters,  had  yet 
grown.  The  growing  plants  had  recently'  been  exhibited  before 
an  English  scientific  societ}',  and  surprise  expressed,  particularly 
that  seed  of  the  maize,  a  tropical  plant,  should  have  received  no 
injury.  Mr.  Meehan  said  that  though  the  facts  may  not  have 
been  placed  on  record,  it  was  not  unknown  in  America  that  seeds 
of  tropical  plants  had  a  power  of  resisting  low  temperatures  not 
possessed  by  the  plants  themselves.  The  common  forms  of  Ipo- 
vi»a^  known  as  "  morning  glories,"  the  "  Balsams"  (/wj>a/i>w«),  the 
common  tomato,  and  others,  came  up  in  gardens  from  self-sown 
seeds;  and  indeed  there  were  large  numbers  of  tropical  weeds, 
which  the  first  frosts  destroy,  and  j'ct  the  seedlings  appear  the 
next  year  in  great  numbers.  He  called  attention  to  this  arctic 
experience  with  seeds,  however,  chiefly  to  suggest  what  had  often 
occurred  to  him,  from  such  observations,  that  seeds  may  keep  for 
an  indefinite  time  in  low  temperatures,  when  under  high  ones  they 
soon  lose  vitality.  There  is  no  reason  that  he  knew  of  why  seeds 
might  not  get  into  an  iceberg — keeping  fresh  perhaps  for  centuries 
— and  in  this  way  some  problems  in  the  geographical  distribution 
of  plants  be  solved.  He  suggested  trials  by  those  who  had  the 
opportunity.  The  common  silver  maple  {Acer  dasycarpum)  had 
seed  which  usually  completely'  lost  vitality  in  a  couple  of  months 
from  maturity.  Experiments  with  these  by  those  who  had  large 
ice-houses,  could  not  fail  of  resulting  in  useful  knowledge. 

On  Rocky  Mountain  Locusts. — Dr.  Le  Conte  exhibited  some 
recently  hatched  Rocky  Mountain  locusts,  commonly  called  grass- 
hoppers, which  had  just  been  sent  to  him  by  Professor  Henry,  of 
the  Smithsonian  Institution,  and  read  the  following  communica- 
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tlOB,  tnclnding  MArmotS  fVom  ibo  letter  which  nccomptiniiHl  ttioin, 
gtring  ttie  ttatement  of  Mr.  J,  N.  Higb,  by  whom  ttic  vgg»  were 
0(dl«cted  oear  Fort  KeftrneT,  Nebraska : — 

'*Tfa«yu«  found  in  amaJl  c^-lindricil  tubes  nbont  one-lrnth  nf 
an  inch  In.  dfuneter  and  fonr  or  five  indies  helonr  tbu  nnrfncv. 
.Freeiiog  doei  not  destroy  th«  eggs,  oor  the  young  'boppor  It  i» 
wid  tb^ mfty  b«  fh»en  amid  in  n-ntcr,  iindnheu  the  ice  is  tliawvd 
t)icy  win  BtUl-exhibit  Iffo.  They  nre  soid  always  to  mnv(>  in  on« 
dlrcotiMi,  eutmrd,  and  that  the  tendency  of  tbe  yoiing  is  instinc- 
tlvaly  to  hop  tn  that  direotioti.  When  the  wind  is  unfavoralile,  or 
trna  an  eutarly  dtreotion,  they  aliglit  nnd  I'etuiiiti  on  the  ground 
nntll  the  irlnd  ohanges." 

While  tbeae  remarha  are  perbnps  founded  upon  too  lin)it«d 
obaervatloo,  they  at  all  events  enable  tbo  aiembers  of  the  A  ctidemy 
to  make.tha  penonal  aoqualntanco  of  this  formidable  pe&t,  &nd  to 
hear  a  brief  lynopila  of  the  plans  devised  for  its  suppre&inn. 

It  will  of  oonrae  be  tmpOMible  within  tbe  few  minutes  avnll-iblc 
at  this  meeting  to  condense  the  voluminous  literature  un  tlio 
Iiocnst  in  (his  and  ottieroonntries,  but  tbero  are  a  few  points  lo 
which  I  may  gall  yoar  attention  with  profit. 

The  iqjary  inflicted  by  these  insects  had  extended  over  so  Inrge 
a  apsce  end  so  long  n  wse,tbat  towards  the  end  of  October  (2Sth 
■na  S6tb),  •  oonfmooe  of  Ckivernors  of  Missouri,  Iowa,  Kansas, 
JfelmukB,  Minnesota,  and  Dnkotali  was  held  at  Omaha.  In  this 
meeting  they  were  assisted  b>'  the  t^nunsc-l  of  several  eminent  men 
of  science,  among  whom  were  tliu  State  Kiitomylof;i8l8  uf  Missouri 
and  Illinois,  Professors  Biley  and  Tliomas. 

Vaiioua  methods  of  destroying  the  locust  were  suggested,  in 
accordance  with  the  esperieDce  gained  in  other  countries,  and 
IVom  the  study  of  other  insects.  But  tbe  efficacy  of  all  these 
methods  was  clearly  shown  to  depend  upon  principles  not  dis- 
similar to  some  of  the  propositions  set  forth  by  me  in  an  address 
delivered  at  Portland,  in  August,  IH'IS,  and  another  at  Detroit,  in 
August,  1875,  and  these  principles  may  be  summed  up  as  follows, 
and  ore  applicable  to  all  insect  pesta: — 

First.  Correct  observations  in  regard  to  the  history  and  habits 
of  the  noxious  insect,  including  its  range  of  distribution;  the 
time  of  its  appearance  in  its  different  stages  of  development;  in 
various  parts  of  its  area  of  distribution,  its  habits  in  these  dilferent 
stages ;  so  that  tbe  proper  time  for  most  efficient  attack  may  be 
found. 

Second.  Careful  study  ofthe  most  efiTective  means  of  destruction, 
whether  by  means  of  mechanical  (rolling,  crushing,  etc.),  cbemicsl 
(poisons,  etc.),  purely  industrial  (human  labor),  or  vital  (encour- 
agement of  birds  and  other  enemies  of  the  noxious  insect). 

Third.  The  publication  in  a  popular  form  of  this  calendar  of 
growth  and  habits  of  each  species,  and  tlie  efi'ect  of  the  various 
modes  of  suppression  which  are  found  efflcacious,  and  tbe  distri- 
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batloii  to  farmers  within  the  infested  district  of  this  compendium 
of  nsefnl  knowledge. 

Fourth.  The  procuring  by  wise  legislation  enactments  of  com- 
bined effort  on  the  part  of  the  agriculturists  of  the  afflicted  region, 
under  the  directions  contained  in  the  publication  suggested  in 
section  3,  based  upon  the  careful  observations  required  by  sections 
I  and  2.  Such  information  as  is  required  for  this  purpose  cannot 
be  obtained  without  the  aid-  of  the  National  Government,  as  I 
have  said  on  former  occasions;  and  the  whole  spirit  of  the  record 
of  the  proceedings  of  the  conference  of  Governors,  which  I 
bare  mentioned  above,  is  that  the  Government  should  take  hold 
of  this  subject  with  the  earnestness  which  its  importance  demands. 
Many  similar  appeals  had  been  made  before,  but  never  by  so  dis- 
tinguished a  body,  representing  the  will  of  five  populous  States 
and  one  Territory,  all  of  which  had  been  greatly  devastated  by 
this  single  insect,  and  in  which  the  channels  of  human  immigra- 
tion had  been  changed  by  its  ravages. 

Yet  this  application  failed  as  all  former  ones  had  done ;  and  to 
this  day  there  is  not  in  the  possession  of  any  farmer  or  any  student 
of  science  the  information  necessary'  for  the  suppression  of  even 
a  single  insect  pest,  unless  it  has  been  laboriously  acquired  by 
sifting  many  volumes  of  difficult  access  or  of  large  cost. 

On  Mineral  Caoutchouc. — Mr.  Galloway  C.  Morris  presented 
specimens  of  mineral  caoutchouc  from  South  Australia,  and  stated 
that  the  material  had  attracted  his  attention  in  the  exhibit  of  the 
South  Australian  Department  of  the  Centennial  Exhibition.  From 
the  exhibitor,  Mr.  C.  W.  Stuart,  he  had  obtained  the  specimens, 
and  from  him  learned  that  the  substance  is  found  during  the  dry 
season  in  a  small  section  of  country  of  a  swampy  nature  in  the 
Coorong  District.  It  occurs  in  sheets  from  the  thickness  of  a 
sheet  of  paper  to  about  five-eighths  of  an  inch;  and  is  being  manu- 
factured into  a  good  article  of  illuminating  oil. 

The  geological  formation  of  the  basin  in  which  it  is  found  is 
thus  described: — The  surface  is  sand,  either  white  and  barren  or 
brown  and  loamy,  with  occasional  ridges  or  distributions  of  lime- 
stone. Below  that  is  segregated  limestone,  hard  and  approaching 
crystallization,  the  interstices  filled  with  light  brown  tenacious 
cla^',  followed  by  compact  light  red  sandstone  of  various  thickness 
gradualiy  fading  in  color  and  consistence  until  it  touches  the 
water  and  merges  into  quicksand.  On  the  lowest  flats,  fissures 
occur  in  the  limestone;  the  orifices  are  very  small  and  irregular 
but  reach  to  the  underlying  quicksand. 

In  connection  with  this  mineral  caoutchouc  is  found  another 
material,  a  sample  of  which  he  also  presented  which  goes  under 
the  local  name,  from  the  district  in  which  it  is  found,  of  Cooron- 
gite.  He  was  told  that  it  is  found  over^he  same  ground  as  the 
caoutchouc,  but  at  a  rather  lower  level.    He  had  found  this  mate- 
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rial  to  consist  principally  of  fresli-water  Di&totuftoeiK  cctuenttid 

togetlipr  with  some  liydrocnrbon. 

An  analysis  of  thu  caoutchouc  had  been  forirariled  to  hiiu,  whldi 

was  as  follows ; — 

MnUture 0,4fl83 

Carlioii M.TaOO 

Hydrogen 11.0300 

Aflh 1.7000 

FixeJ  carbon I.OOSO 

Oxygen  uid  other  uucslimnlcd  matters        .    S0.3T09 

1OO.0O00 


J 


March  13. 

The  President,  Dr.  Rusouenderuer,  in  tlie  chair. 
Thirty-two  members  present. 

Pnpera  entitled   "Notes    on    Genera  Acidaspis,   Mtirchison, 
Odonlopleiira,  Kmmrich,  and  Curatocephala,  Warder,"  by  A.  W. 
Togdes,  and  "Chemical  Notes,"  by  Geo.  Hay,  were  praaented 
for  publication. 
The  death  of  Frank  W.  Lankcnau  was  announced. 

EKolutlortary  Law  as  illuMrated  by  Abnormal  Orowtk  in  an 
Apple  Tree. — Mr.  Thomas  Mkkran  exhibited  some  branches  of  a 
"  Smoke-house"  apple  tree,  which  had  tlie  cluster  of  flowers  at 
the  end  of  a  young  shoot,  flowering  after  the  leaves  and  growth 
had  matured,  instead  of  blooming  in  spurs  early  in  spring,  and 
simultaneously  with  the  espansiou  of  the  leaves,  as  in  ordinary 
oases.  There  were  numerous  instances  of  the  normal  and  abnormal 
growths  on  the  same  tree,  the  abnormal  ones  flowering  about  six 
'weeks  after  the  normal  ones,  but  both  classes  maturing  tlie  fruit 
at  about  the  same  time  in  the  fall.  He  explained  that  physiologi- 
cally there  was  but  a  slight  difference  between  wiiat  was  known 
in  the  liotanies  as  plants  which  bloom  from  Ust  season's  wood, 
and  plants  which  flower  from  the  growth  of  the  same  year.  In 
the  case  of  the  former  the  spirals  are  closely  appressed,  as  could  be 
seen  by  examining  the  old  apple  spurs  exhibited.  The  scars  where 
the  leaves  or  their  equivalent  bud  scales  had  existed  were  so 
close  together  that  there  were  scarcely  any  internodes.  In  the 
case  of  that  class  which  flower  from  the  growth  of  the  same  year, 
it  was  simply  that  the  spirals  closely  appressed  in  the  spurs  were 
now  drawn  out.  In  these  apple  branches  there  were  from  six  to 
nine  internodes  before  the  clusters  of  flowers  were  borne. 

The  point  he  wished  particularly  to  draw  attention  to  was  that 
when  there  was  a  change  in  one  important  character,  there  was 
often  change  in  others  making  a  complete  set  of  characters  which 
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need  nothing  bat  permanence  to  be  regarded  as  specific.  For 
instance,  the  fruit  from  these  terminal  clusters  was  as  unlike 
the  normal  **  Smoke-house''  as  it  was  possible  to  be.  The  fruit 
stems  were  very  long  and  slender,  and  the  fruit  flattened — what 
pomologists  term  oblate.  It  might  further  be  noted  that  this 
change  was  not  a  change  by  gradual  modification  through  seminal 
agency ;  bnt  a  leap,  and  from  a  tree  that  had  always  produced 
flowers  in  the  normal  way.  There  was  apparently  no  more  reason 
why  the  law,  whatever  it  may  be,  that  operated  on  this  one  tree 
might  not  under  some  circumstance  operate  on  all  the  trees  in 
the  orchard,  or  on  other  wild  trees  in  native  places  of  growth, 
or  on  the  individuals  of  a  whole  district,  as  well  as  on  a  single 
tree.  If  trees  with  such  a  set  of  differences  were  found  in  a 
wild  condition  and  their  parentage  not  known,  a  botanist  would 
undoubtedly  regard  them  as  constituting  very  distinct  species, 
and  describe  and  name  them  accordingly.  It  was  such  illustra- 
tions as  these  which  made  the  doctrine  of  evolution  in  some  form 
an  absolute  certaintj'. 


March  20. 
Mr.  Vaux,  Vice-President,  in  the  chair. 
Thirty-four  members  present. 


March  27. 
Mr.  Vaux,  Vice-President,  in  the  chair. 
Twenty  members  present. 

A  paper  entitled  "On  Elaterite  and  Coorongite  from  Xew 
Sonth  Wales,  Australia,"  by  E.  Ooldsmith,  was  presented  for 
publication. 

Charles  Ashbumer  and  Thomas  Mackellar  were  elected  mem- 
bers. 

P.  A.  Von  Kotschubey,  of  St.  Petersburg,  was  elected  a  corre- 
spondent. 

The  following  papers  were  ordered  to  be  printed : — 
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OH  THE  VITAL  POWEBS  OF  ABT8. 
KY  BEV.  II.  c.  Mccook. 

It  ia  well  knonn,  that  insects  gcDertilly  are  liiglilj'  cnilawed 
witli  vitftl  powers  for  tbe  maintenance  of  esistenec  and  llie  jier- 
petutitiun  of  their  xpecies.  The  following  facts  may  illuBtrate  the 
ftbility  of  the  Forniicidte  to  mniutain  life  under  mom  unfuvurable 
conditions  :— 

1.  The  Survioal  of  Ante  under  Exponure  to  »evere  Cold. — A 
{lorlion  of  a  foraiicary  of  Formica  Pennsylvanica,'  the  I'eiin«yl- 
vunlu  uarpcnter  ant,  was  cut  during  the  month  of  January  last, 
from  an  oak  bougli  on  Brush  Mouutaiu,  Blair  Co.,  Pa.  It  iras 
[ireserved  by  the  wood-choppers  and  sent  to  me  by  BIr.  Jan.  W. 
Riddle,  of  Bell's  Mills.  The  ants,  as  usual  during  winter,  were 
toipid.  A  few  of  them  were  put  in  n  bottle ;  the  others  rcmaiuio^ 
in  tbe  nest  were  placed  out  of  doors,  where  they  remained  for  two 
weeks  exposed  to  the  rigor  of  a  mountain  winter.  When  tho 
formioary  reached  Philadelphia,  it  was  placed  in  the  cellar  of  the 
Academy  for  several  days.  Upon  removing  the  nrapptaga  and 
sawing  the  block  into  sections,  the  ants  were  found  to  have  become 
active.  A  great  number,  several  hundred,  with  a  few  larvce  were 
stowed  away  within  this  small  space.  As  it  was  necessary  to  free 
the  formicary  of  lis  contents,  all  the  ants  were  knocked  out,  and 
deposited  in  the  yard,  to  give  them  some  chance  for  their  lives. 
A  few  happened  to  drop  upon  the  ico,  which  lay  several  inches 
thick  upon  the  ground.  Forty-eight  hours  afterward  1  found  these 
ants  alive.  They  were  imbedded  in  the  ice  within  the  Emifll  de- 
pressions made  by  their  animal  heat.  They  moved  about  as  soon  as 
removed  and  became  quite  active  when  placed  in  the  closed  hand. 
I  have  had  the  opinion  that  many  of  these  ants  were  destroyed 
by  our  severe  winters  ;  but  the  above  facta,  viz.,  the  preservation 
of  tbe  entire  contents  of  tlie  formicary,  and  the  power  to  cndnru 
unharmed  forty-eight  hours  freezing  upon  iee,  seem  to  indiciilo 
thot  most  of  these  insects  survive  tbe  winter,  and  enter  upon  tbe 
spring  in  unbroken  community.  The  ants  preserved  in  tbe  bottle 
bad  amongst  them  the  wingless  or  fertile  queen,  and  Lave  been 

'  Camponotut  Penntglvanieut,  according  to  Mr.  Norton's  recent  clasdfl- 
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kept  in  a  glass  Jar  under  observation.  Thej  become  torpid  at 
night,  but  thaw  out  again  in  the  heat  of  the  room,  and  are  very 
active,  cutting  galleries  in  wood,  and  constructing  galleries  from 
particles  of  paper  and  other  litter  cut  into  pellets. 

In  connection  with  this,  I  will  barely  allude  to  observations 
made  on 'the  12th  of  February,  1877,  upon  the  winter  habits  of 
the  Fallow  ant,  Formica  rufa.  The  ants  were  found  in  the  hills 
at  temperatures  varying  from  80^  to  34°  (Fahr.).  At  30  degrees, 
in  the  frozen  portion  of  theconeof  theformicarj^they  were  active 
but  sluggish.  In  the  centre  of  the  hill  at  a  temperature  of  34°, 
they  were  found  active  and  lively.  It  would  thus  seem  that  these 
interesting  creatures  are  also  proof  against  the  rigors  of  our 
mountain  frosts,  and  the  prolonged  season  of  fasting  whiq^ 
winter  compels. 

2.  The  Ability  of  Ants  to  endure  extreme  Heat. — While  en- 
camped last  summer  upon  Brush  Mt.,  studying  the  habits  of  the 
Fallow  ant,  my  attention  was  called  to  the  following  fact:  There 
had  been  placed  upon  the  camp-fire  a  portion  of  a  decayed  stump, 
one  end  of  which  touched  the  top  of  the  wall  of  flat  stones  which 
oar  servant  had  erected  on  two  sides  of  the  hearth.  A  large  flat 
stone  was  laid  across  the  angle  of  these  wails.  The  servant  hav- 
ing occasion  to  remove  this  stone  found  the  under  surface  thickly 
covered  with  black  ants.  1  was  called  to  the  spot,  and  found  that 
a  community  of  Pennsylvania  ants  {F,  Fennayloanica)  had  been 
established  within  the  stump,  a  fact  of  course  unknown  when  it 
was  placed  upon  the  fire.  One  end  of  the  stump  touched  the 
wall,  over  which  the  ants,  driven  by  the  heat,  had  passed,  and 
lodged  upon  the  under  surface  of  the  stone.  1  did  not  take  the 
temperature  of  the  stone,  but  it  may  well  be  conceived  that  it  was 
quite  hot.  The  ants  had  clustered  on  the  side  toward  the  fire, 
which  filled  the  hearth.  I  rescued  the  individuals  still  within  the 
log.  When  the  stone  was  dropped,  the  others  straightway  began 
to  scamper  off  into  the  grass  evidently  unhurt,  and  not  even  incon- 
venienced by  their  severe  baking.* 

Mr.  £.  T.  Cresson  recently  placed  in  my  hands  a  package  of 
original  MS.  notes  made  b}-  Dr.  O.  Lincecum  upon  the  ants  of 
Texas.  I  find  in  these  a  fact  concerning  the  agricultural  ant, 
Myrmica  molefacienSj  which  shows  something  of  the  same  sala- 

*   The  incident  is  fully  recorded  in  Proc.  Am.  Ent.  See,  Dec.  1876. 
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lnud«^Uk«  qualitlM  upon  tfa«  part  of  tbat  insect.  A  comma- 
nttyof  Kgrioaltonl  tott  wm  located  neu-  &  blafkBinitli's  oliop, 
which  bad  been  la  operation  for  flv*  ycurs.  During  ttll  ibat 
period  the  flmtths  had  bailt  ttteir  Area  for  liratini;  wngon  tire*, 
upon  the  paninent  or  flat  mound  of  theae  nuts.  Tbia  occurred 
0&  an  average  as  often  as  two  or  three  times  &  w«ck.  Fro- 
qaentl7  as  many  aa  nine  tires  a  day  bad  tieen  heated  upon  tbs 
moond.  After  five  years  of  snoh  experience,  Dr.  Liuceoam 
leoords  that  he  saw  numbert  of  ants  at  work,  cleaning  out  the 
entranoe  to  their  city,  before  the  fire  that  Imd  just  been  used 
for  heating  tires  was  entirely  extinguished.  They  seemed  lo  have 
learned  all  about  fire,  and  knew  bow  to  woik  around  and  antgng 
Uie  half  axtingntshed  coals  without  injiuT-  At  the  cxpiratiun  of 
the  Ave  years,  the  oolony  was  not  nomeroQe,  bad  perhaps  snfTered 
a  daoraase ;  bat  they  had  not  been  driTsn  away,  aud  showed  every 
sign  of  strong  determination  still  to  '*hold  tlic  Tort." 

S.  Abilit}/  to  turvive  exposure  under  Wnlfr. — Last  suinmeT 
(1876),  I  discovered  near  Marple,  Delaware  Co.,  Pa.,  a  formicary  of 
nuwon  ants, apparently  a  variety  of  F,  ru/a,  tlic  Fallow  aut.  The 
nest  was  in  tlie  ground,  the  oommonlcatlon  thereto  being  by  a 
gallery  opening  directly  upon  the  snrboe.  I  placed  these  auts 
for  observation  in  an  artificial  formicariuin  which  wa.i  inf<iiliited 
in  a  tub  of  water.  One  night  the  covering  by  which  the  formi- 
carium  was  protected  during  bad  weather  was  left  off,  or  removed 
by  some  meddler.  A  heavy  shower  fell  early  in  the  evening.  In 
the  morning  the  formicary  was  flooded ;  the  anta  were  dead. 
Dead  and  lying  under  five  inches  of  water,  mixed  up  with  the 
mortar,  which  the  rain  had  formed  with  the  soil  that  composed 
the  galleries.  I  poured  out  the  water,  and  set  the  box  in  the  sun 
with  a  forlorn  hope  that  some  of  the  ants  might  revive.  At  noon 
I  chanced  to  open  a  paper  box  in  which  I  had  placed  a  dead 
female  sut  of  the  genus  JUyrmica,  a  jet  black  insect.  It  had 
fallen  into  the  tub,  where  it  had  l>ecn  floating  for  many  hours 
apparently  drowned.  It  was  now  crawling  about  the  box  alive. 
Thereupon  I  visited  my  dead  Fallow  ants,  aud  found  three  of  them 
moving  about  in  the  slush  endeavoring  to  extricate  themselves. 
Another  was  struggling  out  of  the  muddy  sediment  in  the  Jar 
which  formed  the  lower  part  of  the  formicary.  In  short,  the 
greater  part  of  the  drowned  ants  proved  themselves  to  be  veri- 
table Ifoacbians  and  survived  the  flood. 
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I  oonclade,  by  giving  another  observation  from  the  MS. 
notes  of  Mr.  Lincecam.  During  protracted  periods  of  dry  weather 
the  agricultural  ant  of  Texas  is  frequently  found  in  great  numbers 
in  the  wells  whither  they  had  probably  gone  in  pursuit  of  water. 
Being  anused  to  such  a  novel  position^  they  are  unable  to  return^ 
and  fall  into  the  water.  Instead  of  succumbing  individually  to 
the  threatened  doom,  they  extemporize  a  most  efficient  life-raft  by 
collecting  and  clinging  together  in  floating  masses  as  large  as  an 
orange.  In  this  condition  they  are  often  drawn  up  in  the  bucket, 
and  notwithstanding  they  may  have  been  in  the  water  a  day  or 
more,  they  are  all  found  to  be  alive,  although  half  drowned  and 
barely  able  to  move.  According  to  Mr.  Lincecum,  this  species 
of  ant  cannot  survive  longer  than  six  minutes  under  water,  so 
thst  the  submerged  portion  of  the  globular  mass  must  have 
perished  within  that  period,  if  they  are  supposed  to  remain  in  the 
same  relative  position.  Yet  the  ants  are  all  alive  I  The  ball 
mast  therefore  have  been  caused  to  revolve  in  the  water.  Shall 
we  account  for  this  life-saving  process  by  considering  it  simply 
an  accident  of  the  instinctive  struggles  of  the  insects  to  rise 
oat  of  the  water  and  reach  and  remain  upon  the  surface  of  the 
mass ;  or,  with  the  observer,  shall  we  consider  it  the  result  of  a 
united,  properly  directed  and  systematic  motion  of  the  disengaged 
limbs  of  the  outer  tier  of  ants  occupying  the  submerged  portion  of 
the  revolving  mass?  The  former  theory  seems  sufficient  to 
explain  the  phenomenon,  but  the  wonderful  intelligence  of  hyme- 
nopterous  insects  makes  the  latter  opinion  at  least  quite  plausible. 
In  either  case  we  have  another  example  of  the  high  endowments 
of  the  Formicidm  to  maintain  and  perpetuate  their  race  through 
the  severest  struggles  for  life. 
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The  genus  Acidanpis  was  e«tal)lislieii  by  Sir  R,  I.  MiirchieoD 
in  his  Silurian  System,  published  1839.  In  tlie  ttama  year  Dr. 
Eiumericb's  Do  Triiobiten  Dessert,  inaiiguralis,  .t|>|)L'areil,  witli 
tbc  generic  classiBcation  Odonlopleura,  for  the  some  genus; 
tlierefore  great  doubt  has  beeu  expressed  with  regard  to  Ibe 
priority  or Ibo  two  generic  names;  the  Oerman  scliool  have  fol- 
lowed Dr.  Emmerich's  nomenclature,  the  British  Pala^ontogra- 
phical  writers  Murtihison's  generic  name.  The  American  geolo- 
gists have  generally  given  the  generic  name  Acidaspia  to  species 
of  this  family,  with  the  exception  of  Dr.  Lock,  who  classed  a 
species  of  tliis  genus  (C.  croiotii»)  under  Green's  Cerauras. 

The  special  atiidy  of  American  trilohites  has  caused  us  to  in> 
Testigate  the  early  works  upon  Araoricuii  palic  onto  logy,  nnd  we 
■find  this  genua  described  by  Dr.  Warder  tAm.  Joiirn.  Sci.  and 
Arts,  Tol.  xxxiv.,  No.  2,  p.  371,  1838),  under  the  generic  name 
Ceralocejjhala. 

His  generic  characters  are  very  imperfect ;  be  bas  not  only  in- 
verted his  description,  but  also  his  Bgure,  mistaking  the  two 
divergent  spines  on  the  neck-furrow  for  anteunee.  The  generic 
characters  point  to  the  two  surface  granules,  the  divergent  spines 
of  the  occipital  furrow,  the  three  pair  of  rounded  lateral  lobes 
which  occupy  the  spaces  between  the  glabella  and  cheeks ;  also 
to  the  connection  of  the  eyes  in  front  of  the  glabella  by  a  strong 
ocular  ridge.    The  figure  indicates  good  generic  characters. 

Dr.  Anthony,  in  the  same  journal,  places  a  8i>ecies  under  Dr. 
Warder's  geuns,  with  the  error  of  mistaking  a  pygidinm  for  the 
cephalic  shield. 

With  regard  to  Dr.  Warder's  generic  name,  Ceratocephala, 
we  advance  the  opinion  that  Dr.  Warder  baa  clearly  establiebed 
his  genua,  having  given  a  deecriptioa  accompanied  with  a  figure, 
and  under  the  rule,  bis  generic  name,  being  the  earliest,  ought 
certainly  to  take  precedence. 

The  objection  may  be  made  that  the  generic  characters  of  Ce- 
ratocephala    are    obscure  and  somewhat  inaccurate.      To  this 
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argnment  we  woald  advance  as  positive  evidence,  that  the  ac- 
cepted genas  Triarlhrus^  Oreen,  was  established  upon  the  errors 
of  its  aathor.  Dr.  Green  mistook  the  glabella  for  the  entire 
animal ;  and  the  genus  Ogygia^  Brongnfart,  was  founded  upon 
the  typical  species  Ogygia  buchiiy  which  was  classed  and  de- 
scribed by  the  author  under  his  genus  Asaphus,  In  fact,  all 
the  Ogygia  described  by  Brongniart  have  been  referred  to  the 
genus  AsaphuSj  except  0.  desmarestii^  the  last  species  described. 

Corda  objects  to  Warder's  genus  under  the  10th  Rule  (Rules 
for  rectifying  the  present  nomenclature  of  zoology,  British  Assoc. 
Adv.  Sci.,  1842)  in  consequence  of  its  similarity  to  Ceratocepha- 
lu8j  De  Candolle,  Method  us,  1794. 

These  names,  however,  seem  to  be  sufficiently  distinct  to  pre- 
vent confusion ;  certainly  they  are  as  much  so  as  many  others 
retained  in  natural  history — for  instance,  Pica  and  PicuSj  Gyprina 
and  CyprinuSj  etc. 

The  objection  to  Ceratocephala  cannot  be  made  under  this  rule, 
for  De  CandoUe's  genus  has  been  cancelled  in  toto  by  Bentham 
and  Hooker,  who  unhesitatingly  refer  it  to  the  genus  Ranunculus. 

OEBATOCEFHALA,  Warder. 

Westirn  Acad,  of  Nat.  Sci.,  Cincinnati,  May  25,  1838. 

Am.  Joum.  Sci.  and  Arts,  vol.  xxxiv..  No.  2,  p.  877, 1888,  fig. 

Not  Oeratoeephalui,  De  Candolle,  1794. 

Odontopleura^  Emmerich,  1889. 

Aeida$pi$,  Murchison,  1839. 

Ceraumt  ero$otu$^  Lock,  1848. 

Ditranurus,  Conrad,  1841. 

Trnpelocera,  Corda,  1847. 

Generic  Char, — Head  short,  broad,  truncate  in  front ;  the  gla- 
bella broadest  at  the  base,  with  a  median  portion  strongly  sepa- 
rated from  the  three  lateral  lobes,  which  are  obscurely  divided 
from  the  cheeks ;  cheeks  thickened,  generally  spinous  at  the  mar- 
gin, and  the  angle  produced  into  spines;  eyes  smooth,  convex, 
connected  with  the  front  of  the  glabella  by  a  strong  ocular  ridge  ; 
neck  segment  much  enlarged, and  generally  produced  into  spines; 
bod}'  of  9  or  10  segments  (fewer  during  the  metamorphosis),  with 
a  narrow  con  vexed  axis,  and  horizontal  pleurae  which  are  produced 
at  their  ends  into  spines  ;  pygidium  small,  axis  abbreviated,  limb 


molttdenttte,  irttb  »m  strong  Ittonl  rtt»  An  Mub  side  prodaMA 
beyond  tbe  mwgla  (Jkh  Saltw,  Daoads  tIL  pL  vL). 

With  oar  pnMnt  lm«wMg«  w«  wonM  toUow  tt«  lend  of  «  pT» 
Vtooi  Kathor,  sad  loltifirticte  tite  g«aw  C<ra<oo<yhafffl  into  tw« 
groops,  vifc  :— 

L  OWv(()«9iWa3Va|MbMni,Ooi^l84r;tnM0.MifeuIt>*'i,  Bpjrric*. 

IL  **  (MonteplMro,  Kmmoriofc,  Mtt;  tj^  O.  dsotu,  Ei» 


AritMvla  If  i'       "      -.  llMk,  ntX  ••Hi.  flWfr.  M.  Ml.  L  ia7.  pi.  U  (%. 

pn^dtaa).    Ooatpan  O.  mmm,  LmIi,  0.ji>»pi»VBMWdB. 
Bin>fMi>llft  ^W■lii^^  AaHwar.  WW.  a*.  Jow*.  8^,,  Trf,   inlr  flg*.  I-L 

MMk,  a^.  OhU,  py.  Tol.  I.  p.  IM,  pi.  zlT.,,lci.  ft4.    OhslnnaU. 
«kntru«rM»tu,LMk,IM,An.JMn  Bil.,vi>l,iH*.,wMd4»t.i>.S4T,    MmK 

OmI.  0U>,  mL  L  p.  M,  pi.  ml*.  !(.  »  B-b.    Utaili— M 
OWKtMlffctli  fMiata,  WwdM,  1858,  Vattwa  A«>4.  Hat.  Sri-t  ClpeinnoU.  H^ 
ttiian.    4».J<«Z«..BtLand.Am.T0l.njrir.,.5*.S,ISM.    niactngraapk 
Conip»rt — 
O.  «M<MleMM|,Beintdi,18M,UbaiTriloUtra,pLUUflg.  7a-b. 
J}a*ai,  Hall,  1B8S,  Oad.,WlMOiuln,  TOLL  Ml.    No  Agurc  or  dMCt^ 
tton. 
Adfaipll  II*,  Wloehall  A  Hue;,  Mam.  BMton  Soe.  Uml.  HM.,  tdI.  1.  JOB,  pi.  iii. 
fig.  13. 

Hall,  20th  Regents'  Report,  333,  pi.  zxi.,  flgs.  8-9.  Niagara 
group,  Bridgeport,  111. 

Prof.  Hall  refers  (20th  Regents'  Report,  p.  400)  Acidaspis  Ida, 
W.  &  M.,  to  hia  species  A.  Danai,  and  says  A.  Danai  diSers  from 
A.  veuiculoaus,  Beyrlch,  "  in  being  more  transverse,  in  tb«  nar- 
rower front  of  the  glabella,  and  in  the  straight  instead  of  curving 
ocular  ridges." 

C.  Kftlli,  Shamard,  IStt,  Oaol.  Hiaaonri,  SOO.  pi.  A,  tg.  T.    Cap*  OinrdMa. 

C.  Horanit,  Bllltngi,  IM3-4,  a*al.  Bar**;  Oaoada,  Ut.     Tnolon  groo^    R.  U 

PrcplDHt. 
Itleraanrai  bunata,  Coorad,  1811,  Ana.  Rtport  T*l.  S.  T.,  pag*  48. 

O.  hatnata,  HaU,  Pal.  N.   Y.  vol.  Iii.  37.    Also  IStb  Regents'  Bep., 
plate  U.  fig.  1.    Meek,  QeoL  IIL,  vol.  iii.  890. 
Lower  Helderberg  group,  Albany  and  Schobaria  CouDties. 
AAantholoma  apiaoia,  Oonrad,  IMI,  Bap.  St. 

A.  iab6reulaia;  Hall,  Pal.  N.  Y.  vol.  Iii.  868.   ISUi  Beganto'  Bep.  pL 
ii.  flg.  8 ;  Conrad,  1840,  Ann.  Report  Pal.  N.  Y.,  306. 
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This  name  was  used  by  Kloden,  for  a  species  of  this  genus,  vid, 
Yerst.  der  Mark  Brandenberg,  112. 

Lower  Helderberg  group,  Albany  and  Schoharie  Counties,  New 
York. 

A.  tTCBtoataiiil  Hall,  1847,  Pal.  N.  Y.  pi.  H.     Trenton  group,  Bay  of  Qainta, 
Lako  Ontario. 

1  Hall,  1847,  Pal.  N.  T.,  vol.  i.  pi.  64,  fig.  5.    Trenton  group,  Mohawk 
Valloj. 


FBOOEEDINOS  OF  TUE   ACADEMY   Or 


ON  THE  TflTSATES  OF  TIH,  AITTlltOHT.  AXD  AESEITIC. 
BY  OEO.  HAY,  M.D. 

Since  the  publication  (May,  187G),  in  the  Proceedings  of  the 
l-Acftdemy  of  Natural  Sciences  of  PliilaileljibiR,  of  my  paper  on 
Tin,  Antimony,  and  Arsenic,  I  have  attempted  to  isolate  and 
procure  in  the  cryBtalline  form  the  nitrates  whose  reactions  were 
therein  descritjcd,  and  now  commit  to  the  Academy  the  results 
of  my  iuveetigntioiis. 

Prepared  solution  of  protonitrato  of  tin  aa  described  In  pre- 
-Tlotis  paper.  Plaued  solution  in  porcelaiu  cup  over  ai)othi;r  cup 
'containing  concentrated  sulphuric  acid,  and  alongside  of  this 
placed  several  ft'agments  of  caustic  soda  on  ground-glass  plate, 
and  covered  the  entire  arrangement  with  a  ground  bellgnr  with 
its  edge  greased.  Exhausted  tlic  receiver  of  two-ttiirds  of  its  aif) 
and  left  tlie  solution  for  several  days  to  evaporate.  It  became  a 
syrupy  liquid,  of  a  yellow  color,  but  showing  no  lenderiey  to 
crystallization,  occupying  about  one-tenth  part  of  the  inside  of  tlie 
cup.  On  the  following  day  this  syrupy  liquid  had  the  appcar- 
Hfice  <iu  (lie  aarf&ce  of  ijry  gum  Arabic,  sud  was  gently  heaving 
upwards  from  some  gas  being  formed  beneath  the  pellicle.  Re- 
admitted the  sir  into  the  receiver  and  removed  the  sulphnric  acid 
and  the  guromy-looking  mass  to  another  plate,  and  covered  both 
with  the  bell-jar,  its  edge  being  greased.  My  back  being  tnrned 
upon  the  apparatus,  in  about  ten  minutes  a  somewhat  violent 
explosion  took  place,  withoat,  however,  injuring  the  bell-Jar.  The 
hell-jar  was  filled  with  dense,  orange-red  fumes,  so  dense  that  I 
could  scarcely  see  the  two  cupa  inside.  On  removing  the  bell-Jar 
from  the  plate,  I  found  that  a  remarkable  change  had  taken  place 
in  the  contenta  of  the  upper  cup.  It  was  now  qaite  full  of  a 
white,  flaky  substance,  and  a  stratum  of  the  same  aiibstance  waa 
lying  upon  the  glass  plate.  This  substance  I  examined,  and 
found  it  to  be  soluble  in  hydrooblorio  acid,  and  to  yield  all  the 
reactions  of  Iiydrated  biiioxide  of  tin.  It  contained  a  minate 
portion  of  hydrate  of  metastannio  acid,  but  no  protoxide  of  tin. 
Tlie  yellow,  syrupy  liquid  previously  mentioned  I  believed  to 
'"«ve  been  protonitrote  of  thi,  which  had  spontaneously  decom- 
iied  upon  being  sufQcieotly  inspissated. 
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•  Prepared  a  fresh  Bolution,  and  evaporated  as  before  for  several 
days  in  a  partial  vacuum.  When  the  liquid  had  assumed  the 
83'rupy  condition,  showing  as  previously  no  disposition  to  crys- 
tallize, I  removed  the  cup  containing  it  from  the  receiver.  The 
substance  was  entirely  soluble  in  cold  water  to  a  clear  fluid  It 
yielded  with  the  utmost  readiness  all  the  reactions  both  of  nitric 
acid  and  protoxide  of  tin.  From  the  above  experiments,  I  con- 
clude that  protonitrate  of  tin  is  an  uncrystallizable  salt,  of  a 
yellow  color  and  syrupy  consistenc}',  soluble  in  cold  water  to  a 
clear  fluid;  and  that,  upon  being  sufficiently  inspissated,  it  is 
spontaneously  decomposed  into  hydrated  binoxide  of  tin  and 
nitrous  acid,  that  decomposition  taking  place  with  explosive 
violence.  Thinking  it  a  dangerous  compound,  I  have  not  sent  a 
portion  of  the  syrupy  liquid  to  the  Academy.  The  aqueous 
solution  of  this  nitrate  (water  20  parts)  remains  clear  at  common 
temperatures  for  about  a  day;  but  afterwards  it  becomes  cloudy, 
and  after  several  days  is  entirely  and  quietly  decomposed  into 
hydrated  binoxide  of  tin  and  free  nitric  acid. 

Prepared  antimony  solution  as  described  in  previous  paper. 
Evaporated  a  few  drops  on  a  thin  watch-glass  over  sulphuric 
acid,  and  examined  the  dry  residue  by  the  microscope.  It  did  not 
show  any  cr3'stalline  appearances  except  about  the  edges  of  the 
spot.  The  remainder  of  the  spot  had  a  reticulated  appearance. 
The  crystalline  appearance  was  that  of  fine  double  lines. 

Evaporated  the  main  poition  of  the  solution,  under  a  bell-jar 
from  which  two-thirds  of  the  air  had  been  removed,  over  sulphuric 
acid,  with  some  fragments  of  caustic  soda  placed  upon  the  plate. 
After  it  appeared  dry,  I  allowed  several  days  to  elapse  to  make 
sure  that  all  free  nitric  acid  was  removed.  The  residue  was  of  a 
yellowish-white  color.  Treated  this  residue  with  cold-water,  and 
filtered.  A  portion  remained  insoluble.  The  insoluble  portion 
consisted  of  antimonic  acid,  into  which  a  portion  of  the  dissolved 
teroxide  had  been  converted  during  the  process  of  evaporation. 
The  filtrate  was  perfectly  clear,  and  gave  easily  all  the  distinctive 
reactions  of  teroxide  of  antimony  and  of  nitric  acid.  The  portion 
dissolved  must,  therefore,  have  been  a  ternitrate  of  antimon}'. 

Prepared  arsenic  solution  as  described  in  previous  paper. 
Evaporated  a  few  drops  on  a  thin  watch-glass  over  sulphuric  acid 
nntil  perfectly  dry,  and  examined  the  dry  residue  by  the  micro- 
scope with  a  power  of  100  diameters.    It  presented  the  appear- 
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«nce  of  liiincbes  of  crj-stsls,  of  wliich  tlic  inilividunl  ekiuenl* 
■piMarpd  to  be  rboinliic  plates  of  a  Rliit«  colur,  opnqiic,  nmt  rer; 
deliquescent,  bo  miicb  so  tliat  tlie  crystals  while  l>eing  examinfid 
were  dissolving,  and  i«  a  sitort  lime  were  entirely  fluid. 

Kvnj^Ktrated  the  main  portion  of  tlie  solution,  under  tlie  satDe 
conditions  exactly  as  with  the  tin  and  anlimony.  Allowml  to 
.  stand  two  weeks  after  it  ap|>eared  to  be  dry,  and  then  proceedcl 
to  examioe.  The  substance  was  white,  opaque,  and  very  de- 
liquescent. Applied  ertry  test  for  nitric  ocitl,  but  cuold  get  lio 
reaction.  It  will  lie  remembered  that,  in  my  last  piip«r,  I  stated 
that  I  had  obtained  the  testa  fur  pentoxide  of  araenie,  without 
mentioning  whether  teroxide  were  present  or  not.  After  evairar- 
atiou  to  dryness  in  the  cold,  I  find  that  teroxiiie  of  arsenic  is 
absolutely  absent,  and  in  its  stead  1  obtained  all  the  peculiar  and 
distinclive  reactions  for  pentoxide  of  arsenic,  i  therefore  con- 
clude that,  even  if  there  be  a  nitrate  of  arsenic  in  a  solution 
freslily  prepared  as  previously  descrilted,  it  is  probable  that  it 
cannot  be  isolated,  for  during  evaporntion,  even  in  the  cold,  it  1 
entirely  ccmrerted  into  araeiiic  pcutoxide. 
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April  3. 
The  President,  Dr.  Ruso  henbebgeb,  in  the  chair. 
Forty-nine  members  present. 


April  10. 

The  President,  Dr.  Ruschenbirger,  in  the  chair. 

Forty-five  members  present. 

Papers  entitled  "On  the  Cambari  of  Northern  Indiana,"  by 
Wm.  F.  Bundy,  and  "  On  Lavendulite  from  Chili,"  by  E.  Gold- 
smith, were  presented  for  publication. 

Remarks  on  the  Yellow  Ant. — Prof.  Leidy  remarket!  that 
recently  while  seeking  certain  animals  beneath  stones  in  the 
woods  of  our  vicinity,  he  had  had  the  opportunity*  of  observing  the 
Tellow  Ant,  Formica  Jlaoa^  in  possession  of  large  numbers  of 
other  insects.  This  fact,  in  itself  common  enough,  in  one  respect, 
was  new  and  of  special  interest  to  him,  and  may  be  so  to  others. 
In  one  instance  a  comparatively  small  colony  of  the  Yellow  Ants 
had  three  different  insects  in  their  possession,  consisting  of  a 
species  of  Aphis^  a  Coccusy  and  t!ie  larva  of  an  insect,  probably 
coleopterous.  The  Aphides  were  kept  in  two  separate  herds, 
and  these  were  separated  from  a  herd  of  Cocci.  The  larva  was 
in  the  midst  of  one  of  the  former  herds.  In  a  larger  colony  of 
the  Yellow  Ants,  there  was  a  herd  of  Aphides  which  occupied 
the  under  part  of  one  margin  of  the  stone  and  was  almost  ten 
inches  long  by  three-fourths  of  an  inch  in  breadth.  The  same 
colony  also  possessed  a  separate  herd  of  Cocci,  closely  crowded 
and  occupying  almost  a  square  inch  of  space.  In  both  colonies 
the  Aphis  and  the  Coccus  were  the  same.  The  Aphis  is  pale 
yellow  with  white  tubercles  on  the  dorsal  surface  of  the  abdominal 
segments.  The  Coccus  is  of  a  dark-red  hue.  Both  Aphides  and 
Cocci  with  few  exceptions  adhered  to  the  under  surface  of  the 
stones,  and  were  not  attached  to  roots.  They  appeared  to  be 
carefully  attended  by  the  ants,  which  surrounded  them.  The  larva 
alluded  to  was  almost  six  millimetres  long,  was  covered  on  the 
back  with  a  thick  white  cotton-like  secretion.  It  was  also  care- 
fully attended  by  the  ants,  which  were  frequently  observed  to 
stroke  it  with  their  antennae.  The  Aphides  and  Cocci  were  all 
in  good  condition,  but  without  visible  means  of  subsistence  ex- 
cepting the  neighboring  grass  roots  partially  extending  into  the 
earth  beneath  the  stones,  to  which  it  is  probable  they  were  at 
times  transferred  by  their  masters. 
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On  Coecum  of  Capybara. — Dr.  H.  C.  Chapm AN  stated  that  in 
making  a  post-mortem  examination  of  the  Capybara  {Hydros 
cheer  us  Capybara)^  which  recently  died  at  the  Zoological  Garden, 
his  attention  was  particularly  called  to  the  size  of  the  caecum, 
which  measured  thirty-four  inches  in  length,  with  a  circumference 
of  eighteen  inches  in  its  widest  portion.  Xot  only  is  the  organ 
relativelj'  enormous  when  compared  with  the  size  of  the  animal, 
but  absolutely  so  when  it  is  remembered  that  the  ccecam  in  the 
horse  and  rhinoceros,  while  more  capacious,  attains,  however,  only 
a  length  of  thirty  and  thirty-six  inches  respectively. 

As  regards  the  form  of  the  coecum,  with  the  exception  of  the 
blind  extremitj'  being  more  obtuse  than  is  usually  seen  in  rodents, 
there  was  notliing  peculiar.  Noticeable,  however,  was  its  marked 
sacculated  condition,  due  to  the  well-developed  longitudinal 
bands. 

Length  of  Capybara 38  inches. 

"       "  small  intestine    ....  248      " 

**       *'  large  intestine     ....  48      " 

*'       "  ccBCum 84      " 

On  Rejlex  Action  in  Turtles. — Dr.  H.  C.  Chapman  remarked 
that  he  took  the  opportunity  of  calling  attention  to  the  fact  that 
decapitated  turtles  exhibit  a  responsive  action  to  the  application 
of  acetic  acid  similar  to  that  first  observed  by  Pfliiger  in  frogs. 
Not  having  at  his  disposition  a  frog,  and  wishing  to  demonstrate 
some  of  the  phenomena  of  reflex  action,  he  decapitated  a  tnrtle, 
and  three  hours  afterward  applied  a  drop  of  acetic  acid  to  the 
anus.  Almost  immediately  both  the  posterior  extremities  came 
from  out  of  the  shell,  and,  turning  towards  each  other,  with 
flexed  toes  made  eflTorts  to  remove  the  acid.  Twenty-four  hours 
later  he  repeated  the  experiment,  with  the  same  result. 


April  IT. 
The  President,  Dr.  Ruschenberoer,  in  the  chair. 
Forty-one  members  present. 

A  paper  entitled  ^^  Report  on  the  Bracliiopoda  of  Alaska  and 
the  Adjacent  Shores  of  Northwestern  America,"  by  W.  H.  Dail, 
was  presented  for  publication. 

The  election  of  Dr.  J.  Gibbons  Hunt  as  Professor  of  Histology 
and  Microscopic  Technology  was  announced. 

On  Intestinal  Parasites  of  Termes  flavipes, — Prof.  IjEIDT  re- 
marked that  in  seeking  small  animals  beneath  stones  and  frag- 
ments of  wood  in  our  forests,  observing  the  very  common  White 
Aut,  'Termes  Jlavipes J  he  noticed  that  the  intestine  of  the  insect. 
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•eon  In  the  translucent  abdomen,  was  distended  with  brown  mat- 
ter. Feeling  curious  to  learn  the  exact  nature  of  this  matter,  he 
was  surprised  to  fiud  that  it  consisted  largely  of  infusorial  and 
other  parasites,  mingled  with  minute  particles  of  decayed  wood. 
Id  many  instances  the  parasites  are  so  numerous  as  to  make  up 
the  greater  portion  of  the  bulk  of  the  intestinal  pulp.  Every  in- 
dividual he  had  examined,  of  workers,  soldiers,  and  winged  forms, 
was  infested  with  the  parasites,  which  may  be  estimated  by  mil- 
lions. As  the  discovery  to  him  of  this  new  world  of  parasitic 
life  was  recent,  he  had  not  yet  had  time  to  sufficiently  examine 
scientific  literature  to  ascertain  whether  the  parasites  had  been 
discovered  and  described  by  others.  M.  C.  Lespes,  in  a  memoir 
OD  the  organization  of  the  Termes  lucifugus  of  France,  published 
in  the  Annales  des  Sciences  Naturellea  for  1856,  remarks  that  the 
intestine  is  usually  occupied  by  a  kind  of  brown  pulp,  a  living 
agglomeration  of  infusoria,  and  in  another  paper  in  the  same  vol- 
ume, after  describing  a  nematoid  worm,  Isacis  migrans^  infesting 
the  Termes,  he  remarks  that  he  had  found  in  the  intestine  of  the 
insect  a  great  quantity  of  parasites,  upon  which  he  proposed  to 
say  something  in  future. 

The  parasites  observed  in  our  White  Ant  consist  of  five  difier- 
ent  kinds,  of  which  three  are  animal  and  two  vegetable  in  charac- 
ter. One  of  the  latter  consists  of  filaments  of  the  algoid  form  he 
had  once  described  under  the  name  of  Arlhromitus^  the  other  not 
so  frequent  is  a  Spirillum^  probabl}'  S.  undula. 

The  animal  parasites,  of  which  drawings  were  exhibited,  are  as 
follows : — 

1.  Trichonympha  aoilis. 

This  is  a  remarkable  creature  of  obscure  aflQnity,  but  probably 
related  with  the  Turhellaria  on  the  one  hand  and  by  evolution 
with  the  CilicUe  Infusoria  on  the  other.  The  animal  is  about 
^J^th  of  an  inch  long  and  about  half  the  breadth  of  the  length. 
It  is  fusiform,  and  is  clothed  with  ciliate  hairs  of  extraordinary 
length.  The  head  is  mammilliform  ;  the  posterior  end  of  the  body 
from  subacute  to  obtuse  according  as  it  is  narrowed  or  shortened 
by  contraction.  The  cilia  investing  the  body  appear  to  consist  of 
three  sets:  the  shortest  ones  waving  outwardly  and  downward 
from  the  head ;  a  second  set  extending  from  the  head  the  length 
of  the  body,  incessantly  waving  downward  and  swelling  out- 
wardly ;  and  the  third  set,  the  longest  of  all,  extending  from  the 
head  beneath  the  others  in  a  longitudinal  spiral  manner  far  be- 
yond the  posterior  end  of  the  bod}',  where  they  form  a  loosely 
twisted  fascicle  with  divergent  ends.  The  arrangement  of  the 
long  cilia,  clothing  the  body,  reminded  him  of  the  nymphs  in 
a  recent  spectacular  drama,  in  which  they  appeared  with  their 
nakedness  barely  concealed  by  long  cords  su9|)ended  from  the 
shoulders,  and  this  arrangement  has  suggested  the  name  applied 
to  the  parasite. 
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Up  (tm  nnt  positive  irhetlier  be  hnd  beon  iible  corrMily  to  {»■ 
t«n)ri*t  tlie  interior  atruemre  iif  llie  animal,  linl  it  »pp«ire(l  U 
bitn  to  rea«ul>le  mon  tbnt  of  tbe  Rhabdaceela  tluin  tbitl  of  any 
of  tlie  FruloziKi.  Ko  niipeAmiiu!  of  vnsciilar  or  ncrvou*  tynem 
could  lie  ileiwlod.  The  nnimftl  nppearett  to  be  cnftablt!  of  injTMt- 
)ng  |>ftrtic)eK  of  solid  fooil  fri'^ii«Dllv  observed  in  ciiiiiidErAblf 
quntititj  in  the  Rtornm-.h  rieonpying  il'c  po«I«rior  two-lbii'l"  of  tbs 
body-  The  mouth  xppiircnlly  vi%n  a  rounded  pore  nt  tlio  siimtnit 
of  the  liciid.  From  this  %  narrow-  tnt>«  BXpanded  in  m  pharyngMd 
ponch  oommiinic&ting  beliind  with  the  cnpavions  stomai-h,  A* 
anftl  outlet  may  eiiet  at  the  back  end  of  the  body,  but  wa*  not 
detected.  Opposite  the  conjnnction  of  the  f>bar>-ugeal  poach  aid 
the  stomach,  a  granular  iiutrlear  lody  Is  constantly  olMerved. 

Trichonympha,  thouf^  incessantly  and  ac-tivuly  in  motioR, 
tiAoally  remains  trtationnr^r  in  position,  but  oecasionnlly  advnneea 
with  feehle  jericing  propulsion.  The  chief  movement*  (ntRHiiit  in 
fniinent  retraetion  or  shortening  and  bending  of  the  ccphalie  end 
with  rapid  waving  and  swelling  outwardly  of  the  long  ciliary 
liniria.  The  motion  rd*  the  latter  resembles  the  (lowing  of  a  ttata 
sheet  of  water  over  the  brim  oT  a  fouotain  vase  or  bsKtn  swajocl 
to  one  side  or  the  other  by  a  eurrent  of  wind.  Tlie  longest  cilia, 
extending  beyond  the  back  of  tlie  Ivtdy  in  a  loosely  twiste'l  Ihs- 
cicle,  are  llie  leaat  active,  hut  at  times  alr«to)i  ontwardly  and  b^ 
come  more  divertcent  at  the  ends,  or  they  lieconie  more  closely 
applied  to  the  sitlea  of  the  body.  When  llie  Itead  ia  bent  to  out 
or  the  other  side,  with  the  summit  directed  forward,  it  gives  rise 
to  nn  apjiearance  resembling  the  spiral  peristome  of  a  Slr-ntor. 
Viewed  on  end,  tlie  parasite  appears  circular  with  long  divergent 
cilia,  and  reminds  one  of  the  upper  view  of  a  forlicelta. 

2.  PrKHuariu-iu  vertkm). 

The  remaining  two  animal  parasites  ai«  Infnsoria.  The  Iw^^ 
of  the  two  is  often  more  abundant  than  the  ZWcAonympAa,  aid 
is  about  the  s^gth  of  an  inch  in  length.  It  is  mora  delicate,  lew 
distinctly  defined,  and  nndergoes  rajtid  diseolutton  after  removil 
fW»m  the  intestine  of  the  Termite.  It  is  elongated  ftisiform,  4f 
when  shortened  clavate  or  pyriform  in  outline.  Like  TrKkonyv^ 
pha,  it  usually  remains  stationary  in  position,  while  actively  mov^ 
ing,  writhing,  apparently  twisting,  and  often  bending;  in  a  waving 
manner  from  one  extremity  to  the  other.  In  motion,  iongltudi* 
nally  spiral  and  parallel  lines  become  more  or  less  evident,  and 
frequently  canse  serrated  projections  at  the  extremity,  or  at  tbt 
promiitcnce  of  the  bends  when  produced  at  the  lateral  border*. 
These  exiiibit  a  rapid  waving  motion,  strikingly  resembling  tlia 
movement  of  Rames,  and  probably  denoting  the  presence  of  nt 
nute  cilia,  thougli  these  were  not  positively  seen.  A  narrow 
band  extends  the  length  of  the  body,  sometimes  projecting  at  imm 
end,  and  moves  in  long,  angular  waves,  flexing  the  body  in  no- 
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eordmnce  with  its  movemeiit.  The  body  appears  to  be  composed 
tf  finely  granular  protoplasm,  with  but  faint  distinction  of  endo 
and  ectosarc.  A  large  oval  or  round  granular  nucleus  occupies  a 
IKMiition  in  advance  of  the  middle  of  the  body.  The  position  of 
Um  mouth  was  not  detected,  though  one  is  most  probably  present, 
as  the  animalcule  is  often  replete  with  large  particles  of  food, 
•OBsisting  of  bits  of  wood.  Pyrsonympha  may  he  the  larval  con- 
dition of  Trichonympka,  though  there  is  no  evidence  that  such  is 
tlMcase. 

t.  DlKESTMPHA  GRACILIS. 

A  Ciliate  InAisorian,  the  smallest  and  most  abundant  of  the  three 
aaioial  parasites,  about  ^^^th  of  an  inch  in  length,  is  flattened, 
ftisifbrm,  and  in  motion  often  twisted.  It  is  longitudinally  and, 
in  the  twisted  condition,  spirally  striated,  and  is  invested  every- 
where with  fine  cilia.  The  animal  usually,  remaining  like  its  com- 
panions nearly  stationary  in  position,  writhes  from  side  to  side, 
sliortens  and  widens,  or  lengthens  and  contracts,  and  rotates  in 
the  long  axis.  The  longitudinal  lines  of  the  body  by  contraction 
produce  a  serrated  appearance  at  one  end,  or  at  the  prominences 
of  the  lateral  borders  when  the  body  is  twisted.  The  interior  of 
the  body  is  finely  grannlar,  often  with  one  or  more  large  globules, 
probably  consisting  of  a  nucleus,  and  at  times  of  contractile  vesi- 
cLm  or  vacuoles.  No  mouth  could  be  detected,  although  one  pro- 
bably exists,  as  the  animal  often  contains  particles  of  solid  food, 
sometimes  comparatively  of  enormous  size. 

The  great  accumulation  of  parasites,  apparently  constantly  ex- 
isting in  the  White  Ant,  one  of  our  most  common  insects,  will 
afford  a  new  and  wonderful  source  of  delight  to  our  microscopists. 
They  should  be  examined  in  a  denser  liquid  than  water,  as  this 
produces  their  rapid  destruction.  The  while  of  egg  thinned  with 
water.  Prof.  L.  finds  to  be  a  good  medium  in  which  to  examine 
these  and  other  minute  parasites  from  the  interior  of  animals. 

The  nematoid  worm  Isacis  migrans^  discovered  M.  Lespes,  so 
abundantly  existing  within  the  Termes  lucifuguSj  and  also  ex- 
ternally in  the  nest  of  this  insect,  in  France,  Prof.  L.  had  occa- 
sionally found  ia  the  Termes  Jlavipes. 

On  the  Eucalypttis  Olohulus. — Joseph  Wharton  remarked 
that  about  five  years  ago  he  wrote  to  London  for  seeds  of  the 
Eucalyptus  globulus^  and  had  them'  planted  in  his  green-house  in 
the  early  spring  of  1872.  The  young  trees  throve  well  there,  and, 
when  transplanted,  grew  vigorously  in  the  open  air  until  the  ap- 
proach of  winter  led  him  to  remove  them  to  the  green-house.  By 
thus  putting  them  in  the  open  air  every  spring,  and  replacing 
them  under  glass  during  the  winter,  they  continued  to  grow  until 
in  the  fall  of  1876  he  gave  several  to  the  horticultural  department 
of  the  Centennial  Exhibition,  and  several  to  a  friend ;  others  he 
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house  a«  before,     The  plants  ftt  the  {'entenninl  Exhl- 

ned  A  height  of  about  20  feet,  nnd  were,  when  he  last 

H  till  flourishing,  though  rather  too  slim;  those  xiven 

-ite  d  were  cut  dofrn  on  account  of  being  too  apindllog, 

wi»  tLm  reported  ns  heing  sturdy  ;  tlioae  in  his  own  hand.t  greir 

ont  of  doors  as  uaual  last  summer,  but,  instead  of  being  taken  In 

on  the  approach  of  wiLter,  they  were  laid  down  and  covered  ttitb 

leaves  aud  earth,  in  oixler  to  teat  their  ability  to  refiat  in  that  way 

onr  winter  climate.     Upon  taking  lliem  up  this  spring  every  one 

of  them  wna  found  to  he  quite  dead. 

His  o  ;t  in  raising  these  plants  was  to  learn  whether  any 
ted  of  acclimating  them  here  or  in  the  swamps  of  New 
ui  --  '■  in  the  conviction  that  there 

is  no  r  ''  lit;  though  several  hard  frosts 

late  in  (  »ueter  as  low  as  35°  F.,  had  on 

several  u  ■■■   uu  injury  beyond  the  shrinking  of 

leaves,  the  wintc  them  out  of  doors  with  all 

precautions,  hi.^  =  main    ty  had  been  attained,  ended, 

as  has  been  sai  Mi  nf  hL  specimens. 

Having  reatl      i,       x-uiH'  produces  divers  species  of  Eitca* 

I  Jyptug,  among  tueii     .t  ,'row  high  up  the  hills,  he  wrote,  in 

I'lBTA,  to  K">-on  It      *  le   accomplished   manager  of  tha 

(Botanic  Lrden<-  „irne,  for    iuformation  as   to   the 

fg^robabU       u  any  buvh  species  or  vorteties  to  withstand 

foar  wintciB,  {  o  as  to  the  power  of  these  trees  to  banish 

Bueh  insects  as  uic  Jersey  mosr|uito.     He  replied  thiit  the  hill 

Species  were  less  valuable  and  important  than  the  globulus,  that 

■ome  of  them  would  be  likely  to  survive  here,  and  that  he  should 

not  expect  them  to  avail  against  troublesome  insects. 

As  a  green-house  plant  he  found  the  Eucalyptus  globulus  in  its 
early  years  decidedly  attractive.  Its  foliage  is  of  &  peculiar  color 
(hence  its  common  name  of  blue  gum),  and  the  leaves  are  cov- 
ered with  a  sort  of  bloom  from  the  exudation  of  its  aromatic  resin. 
Its  pungent  and  spicy  or  camphory  odor  was  to  him  decidedly 
agreeable;  that  this  odor  is  supposed  to  be  health-giving,  or 
destructive  of  malaria,  another  common  name  of  the  Eucalyptus, 
viz.,  fever-tree,  sufficiently  attests.  There  is  not  the  slightest 
difficulty  in  growing  the  plants  from  seeds  in  an  ordinary  sand- 
bed  in  a  green-house. 


April  24. 
The  President,  Dr.  Rdschbnbxroeii,  in  the  cfaair. 
Thirty-six  members  present. 

Papers  entitled   "On  the  Evolution  and  Homologies  of  the 
Incisors  of  the  Horse,"  by  John  A.  Ryder,  and  *•  Synopsis  of  the 
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Fishes  of  Lake  Nicaragua,"  by  Theodore  Qill,  M.D.,  and  J.  F. 
Bransford,  M.D.,  U.  S.  N.,  were  presented  for  publication. 

The  Mineralogical  Section  reported  its  organization,  and  the 
election  of  the  following  officers : — 

Director — Theo.  D.  Rand. 
Vice-Director — Wm.  H.  Dougherty. 
Conservator — Jos.  Willcox, 
Secretary — H.  C.  Lewis, 
Treasurer — Wm,  S.  Vaux. 
Recorder — H.  C.  Lewis. 

Jos.  O.  Kosengarten,  Edgar  F.  Smith,  Ph.D.,  J.  Marshall  Stod- 
dart,  Jr.,  and  Qertrude  K.  Peirce  were  elected  members. 
The  following  papers  were  ordered  to  be  published : — 


roa   OF  TBE   AOADEUY  OP 


[18tt. 


In  theoonneof  iartMlgatioDB  made  to  determine  tlio  origin  of 
tlu  typa  of  InetoOTt  fMUtd  in  the  horse,  it  was  noticed  that  the 
■Ugtattjr  worn  tblrd  lowtr  inuiaor  Trom  a  horse,  not  ndiilt,  bare 
a  mj  attiklng  WtwbUBce  to  the  inciBors  in  Faloplothttrium  nn<l 
PaUKlheritntf  whldl  kn  regarded  by  Kuivalewsky  and  utiiera  as 
•ooartrwl  ftmnrdf  Mfume.  The  tootb  in  question,  which  g&ve  a 
fmindaUon  to  tM>  MRMBition,  agrees  remarkably  in  form  with 
tba  lootoer*  at  As  oCte  genera  mentioned,  in  tlie  form  of  tlio 
posterior  bual  rtdg*,  which  aeems  to  be  destined  to  form  tlie  pos- 
terior wbU  of  tbtoenteal  pit,  or  cul-de-sau — '*  mark"  of  horsemen. 
Tblt  posterior  bMkl  ridge  in  the  third  tootb  in  the  state  of  de- 
Tdoptnuit  at  the  Uae  tf  observation,  occupied  much  the  same 
nlidire  podlkn  to  tba  li^ace  between  it  and  the  worn  siirfai^  in 
OM  ftt  the  aittarlor  bordar  of  the  crown,  as  the  supposed  humolo- 
gons  rldgM  In  Uw  Kfbreiuenlloned  eocene  and  miocene  forms. 
That  the  space  between  the  posterior  basal  ridge  and  the  worn 
surface  fuDctionally  in  use,  is  destined  to  become  the  central  pit 
or  cul-de-sac'Of  the  tooth  is  proved  by  the  condition  in  which  we 
found  the  third  lower  incisor  under  consideration,  and  the  con- 
dition of  the  second  alongside  of  it.  The  posterior  basal  ridge  in 
the  third  has  not  yet  been  reached  so  as  to  be  worn,  and  the 
second  still  retains  marked  traces  in  section  of  the  lateral  grooves. 
These  seem  to  be  the  remains  of  the  notches  that  onee  in  buno- 
dont  forms  separated  the  tubercles,  which  formed  a  festoon  (cin- 
gulum;  above  the  cervix  of  the  tooth  posteriorly,  as  observed  in 
the  upper  inner  incisor  ot  Dicotyles.^ 

The  posterior  basal  ridge  in  this  outer  lower  incisor  is  also 
faintly  marked  off  laterally,  by  a  shallow  longitudinal  groove, 

■  Since  writtnj;  the  above  we  have  had  an  opportunit7  of  examining  la 
the  Zoological  Gardens  the  incUorsofsyoung  female  donkey,  in  which  the 
condition  of  development  had  not  reached  the  itate  detailed  la  the  texL 
Even  the  inner  iudsor  exhibits,  when  looked  at  f^om  above,  traces  of  the 
parentage  of  the  hinder  wall  of  the  cul-de.ssc,  while  the  enter  one  is  still 
more  nearly  like  the  same  tooth  In  Paktothtrium. 
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ftt>in  the  anterior  portion  of  the  tooth,  and  a  slight  notch  is  pre- 
sent in  the  middle  of  its  crest. 

The  second  incisor  above,  not  yet  protruded  from  the  alveolus, 
has  a  marked  groove  running  along  the  iK>sterior  face  of  the  tooth 
longitudinally,  a  little  more  than  .1  inch  from  its  outer  edge 
where  the  posterior  wall  (posterior  basal  ridge)  of  the  central  pit 
seems  to  be  united  with  the  anterior.  There  is  also  a  central 
longitudinal  groove  in  the  posterior  wall,  the  wall  being  slightly 
inflected  along  the  course  of  the  groove  towards  the  centre  of  the 

pit.  The  posterior  wall  (posterior  basal 
ridge)  is  also  considerably  shorter  than 
the  anterior  in  this  tooth,  which  was 
obsen-ed  to  be  the  case  in  all  of  the 
incisor  teeth  before  being  protruded 
from  the  alveolus. 

When  the  worn  faces  of  the  teeth 
are  looked  at  from  above,  it  is  observed 
that  the  two  edges  of  the  enamel  plates 
forming  the  anterior  and  posterior 
faces  of  the  anterior  and  posterior  walls 
are  closer  together  in  the  posterior  than 
in  the  anterior  one,  showing  that  the 
posterior  has  been  the  lastto  be  brought 
under  the  influence  of  wear  and  that 
the  posterior  is  likewise  not  as  strong 
1.  Right  upper  ineUon  of  adait  jjor  as  fully  developed,  retaining,  as  it 

bon«,  follr  worn,  all  tracM  of  the  »       -^  i  •j  ^  •<. 

bual    ridges    h^ing  obliterated    a.    ^CrC,  lU    itS   WCakUCSS,   eVldcnCC   Of  itS 

nrh,  and  now  bounding  the  hinder  later  origin.  In  regard  to  the  homology 

^TZn  T^TiucUor.  of  yonng  of  the  median  groove  and  notch  in  the 
horM:  the  first  tooth  folly  worn,  the  posterior  Wall  of  the  Central  pit,  there 

.eeoad    partly  worn    .bowing  the  g  ^^  ^C   rcaSOn    for   believing   that 

poinu  of  j  anrtion  of  the  banal  ridge    ^  o 

with  the  anterior  part  of  the  tooth,  they  are  the  remains  of  the  space  sepa- 
while  \n  the  third  tooth  the  basal   ^.^^j^^      ^^^   lateral    posterior    oblique 

ridge  i»  not  yet  worn.  ^  *  ,       ,  ^ 

c.  8<>cond  and  third  upper  inciton  basal   ridgcs  of  the   iucisors  of  such 
i^f  Faiaaiturfm  mtdinm,  nhowing  ynspecialized    forms  as   Anthracolhe- 

bMal  ridge.    (After  OcrTais.)  "      ^ 

j>.  Lrfi  lower  inci»or«i  of  Paiopio-  fnuM  and  many  others, 
ivritim  minus  with  baaai  ridges.       Amouffbt  Other  pcrissodactvle  mam- 

( After  UerTal..)  °         _,       .  *  •      ,. 

mals,  as  in  Tapirus^  m  the  upper  in- 
cisors the  posterior  basal  ridge  is  produced  and  almost  as  high 
as  the   anterior.     The   space   between   the  two   is   sub-triangu- 
11 
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1m^  veiyshkllow,  convex  from  Bide  to  s'kIc,  concave  notero-poa- 
teiiorif,  ud  OOTercd  with  a  thick  cnnmel  Inyor.  ]ii  Palieath^- 
rium  then  i»  »  tttuked  internal  b&sa]  ridge  on  the  canine,  vhich 
tarerrsIfgkUytaMi'kcd  in  the  horse.  In  giraffe,  the  basal  ridge 
•MHBto  be  tievfllopcd  in  mucli  tlie  same  way  as  in  Paiecolheruim, 
la  tbe  tbfrd  itiolMr  at  least,  but  has  not  advanced  lo  tiigli  np  lh« 
pMtwkir  tea  of  the  tooth. 

fRMM  fiuM  Mem  to  point  to  but  one  conclusion,  viz.:  that 
theee  htmX  rtdgea  are  homologous,  and  that  the  a|>sc«  belirevn 
tto  Aiterlor  WlU,  the  primitive  functional  part,  and  the  posterior 
wall  (bmal  ridg»X  is  the  rudimentary  cul-de-sac,  and  that  sooner 
or  UtWtltay  art  accelerated,  becoming  functional;  or,  are  re> 
tMde^,  tawtlBfalg  rudimentary  or  disappearing  altogether. 

If-wev^pud  the  dental  system  of  Equue  as  an  acceleration  of 
the  dental  eyitam  of  the  primitive  hippoid  tyi>es,  as  liae  Ikou 
■hown  by  tbe  reatilts  of  the  rese-trches  of  Professors  Lcidy  and 
Marehf  aelekrei|»lanation  is  at  onee  alTorded  of  the  homologies  of 
tte  parts  of  the  teeth.  Tbe  relatively  short  teeth  of  the  earlier, 
and  the  relaCtvelf  long  ones  of  moi'e  recent  forms,  if  we  contra«t 
(faeiDolanaBdllieisorB,  seem  to  indicate  that  the  acceleration  naa 
l^ynchrtHlona.  The  relatively  short  bnsal  ridges  of  the  early 
types  were  produced  in  a  constant  ratio  with  tbe  productioD  of  tbe 
molar  and  incisive  elements,  culminating  at  last  in  the  relatively 
complex  incisive  dentition  of  modern  Equun.  This  view  is  veri- 
fied by  the  embryological  history  of  the  teeth  in  the  horse,  where 
we  actually  have  a  sort  of  repetition  of  the  forms  of  tbe  iDcisors 
of  earlier  typos. 
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BSPOBT  OH  THE  BBACHIOPODA  OF  ALASKA  AHD  THE  ADJACEHT 

8H0BE8  OF  H0BTHWE8T  AMEBICA. 

BY  W.  H.  DALL,  SMITHSONIAN   INSTITUTION. 

Having  during  the  last  ten  years  had  an  opportunity  of  examin- 
ing nearly  all  the  known  material,  much  of  which  is  derived  from 
the  collections  of  myself  and  part}'  during  the  period  mentioned,  I 
am  able  to  present  what  appears  to  be  a  tolerably  complete  synop- 
sis of  tho  species  inhabiting  the  northwest  coast  from  Santa  Bar- 
bara Channel,  California,  to  the  Arctic  Ocean.  To  this  I  have 
added  the  results  of  some  study  of  the  general  subject,  regarding 
the  relations  of  certain  groups  of  species  and  a  hypothetical  ex- 
planation of  certain  very  singular  facts. 

TEREBRATULID2I. 

1.  Terebratulina  vngaioulft. 

Terebratula  unguieula,  Cpr.  P.  Z.  B.  Feb.  14,  1865,  p.  201,  flg.  1-4. 

Cooper,  Geogr.  Cat.  Cala.  Moll.  p.  8,  1866. 
Terebratulina  unguicula,  Dall.  Cat.  Recent  Brach.,  Proc.  Phila.  Acad. 

Nat.  Sci.,  p.  177,  1872. 

T.  juniore  "  Terebratulinse  capiH-serpentis^^  simillima,  sed 
latiore ;  costis  conspicuis,  interdum  obtusioribus,  aliis  intercalan- 
tibns ;  testa  adulta  valva  inferiore  subelongata,  inflata,  marginem 
versus  haud  planata;  umbone  valde  tumente,  latiore,  aperta; 
striis  radiantibus  conspicuis ;  marginibus  granulatis,  undulatis ; 
intus  amento  majore,  latiore,  annulato,  bisinuato,  in  testa  juniore 
dorsaliter  interrupto.     Lon.  15  mm.;  Lat.  12  mm.;  Diam.  9  mm. 

San  Diego,  Cal.,  to  the  Aleutian  Islands.  San  Pedro,  Cal., 
Cp. ;  Monterey,  Cp. ;  Neeah  Bay,  W.  T.,  Swan;  Victoria,  V.  Id. 
Lord,  J.  Richardson ;  Port  Etches ;  Shumagin  Islands ;  Una- 
lashka;  Dall.  Range,  low  water  to  100  fathoms,  those  from  deep 
water  the  largest,  adhering  to  shells  and  stones.  Thirty-eight 
specimens  examined. 

This  species  is  readily  separated  from  T.  capui^erpentis^  T. 
Japonica  and  other  species,  which  strongly  resemble  it  externally, 
by  the  broad  loop  which  is  usually  open  instead  of  being  closed 
as  the  genus  requires.  However,  it  finally  becomes  closed  in  fully 
adult  specimens  which  reach  the  size  of  T.  capui^erperUis.    In 
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lidesoribing  it  from  immntiirc  csnmiiU's,  Pr.  Carpenter  wan  led  by 
[  tbU  peculiarity  to  (lescrilie  it  ne  a  7'erel)rotula,  and  it  wns  »  num- 
ber (if  yours  before  I  wns  uliie  to  find  a  fully  develoi^d  specimen. 
All  lliiit  1  liavG  seen  from  Houllierii  localities  Iinve  liceii  immature 

3.  TtrsbikUlU  froattlii. 
[  TiriliritiiiUt  frenialh,  MidH.    Mulnk.  TliM.  IIT,  p.  3.    Sib.  Bel«e.  11,  p. 

I  241.  pi.  18.  flg.  B-ll.  1B47, 

P        TerebralelUi  froiHali;  Dull.  Cut,  Itec,  Bracli,  1.  c.  p.  184. 

T.  siiborltieiilari,  aolidiila,  cnlenren,  mci'eiiieutl  [leriadta  irregii> 
I&riltus  aapern,  sortlide  liiteactrnto  ;  valvia  convcxitate  sqiislibus; 
linoa  innrgiiiali  recliiiBciiln  ititegon'ima;  valva  dorsali  pontice 
proddutii,  vix  rccurvn,  late  truncata,  forarolne  raagno,  latioa 
apono,  iiiterrupto ;  area  eiinliiiali  augustn,  utrinqne  interium  vor< 
BUS  deute  canlinali  tuniiinHta ;  viilvu  liicimali  stiborliicaliiri  nut 
tranaversim  ovali,  siiU-oniodianwniillo;  apopliyaU  ** TercbralnUta'^ 
formis :  Lou.  18  ram.,  Lot.  18  mm.,  DIam.  ventr.  9  mm. 

'Western  Aleutians  from  Atka  Island  westward;  tlie  Okliotiik 
I  Mid  Japan  Seas.    Alkii,  Ameiiilka,  Attu,  Unli;   Okhotsk  Sea, 
Uliddeiidorf ;  Japan  Sens,  CnpL  St.  John.     Range  from  low-water 
Bark  to  forty  fatlioma.    Sixty-Bve  specimens  examined. 

Tliu  rude  appearance,  aalien  color,  and  ramarkably  wide  fora- 
inea  Msliugtiinh  Llda  e^iec'ma  froia  any  otlier  o/*  the  g«iius. 
S.  TerabratelU  oaeld«ntaUi. 

T.  oeeidtnlalU,  Dall,  Proc.  Col.  Acad.  Sci.,  1871,  IV,  p.  182,  1871, 

pi.  I,  fig.  7. 
WaWmmia  Orayi,  of  Cala.  authors,  not  of  DaTldson. 
T.  transversa,  rosacea  ant  miniata,  costis  radiantil>us  angnlatis 
ornata;  valvis  flexuosis,  convexiusculis  lateraliter  angulatis; 
margine  cardinal!  lente  cnrvato;  apice  vir  eminente;  foramine 
magno,  interrupto,  latius  aperto ;  cardo  et  apophysis  at  in  "  Tere- 
bralella;"  area  cardinal!  angusta,  lata,  conspicua.  Lat.  18  mm., 
Lon,  12  mm.,  Diam.  ventr.  b  mm. 

San  Franciaco  to  Monterey,  Cal,  Pigeon  Cove,  Stearns  ;  Mod- 
terey,  Dall,  Canfleld,  Cooper.  Near  low-water  mark,  to  —  f 
fathoms.     Five  specimen!!  examined. 

This  rare  species  externally  reaembles,  in  its  aharp  ribs,  trans- 
verse form,  and  deep  crimson  coloring,  the  above-named  speciea 
fi-om  Japan,  but  it  is  a  Terebralnlta,  and  authentic  specimens  of 
T.  Grn;/i  sliow  that  species  to  be,  as  it  was  descrilied,  a  Waldhei- 
niia.     The  color  aud  deeply  notched  margins  distinguish  it  from 
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the  common  northern  T.  transversa^  the  only  species  with  which 
it  is  likely  to  be  confounded.  It  is  probable  that  careful  search 
would  reveal  the  habitat  of  this  species,  when  it  might  be  found 
more  abundantly.  Most  of  the  specimens  known  have  been 
picked  up  on  the  beach. 

4.  TerebrateUa  traniverML 

Terebratula  transversa,  Sby.  Thes.  Conch.  1,  p.  261,  pi.  72,  fig.  114- 
115,  1846.     Not  of  Gould,  Proc.  B.  8.  N.  H.  vil,  p.  828,  1860. 

Terebratella  caurina,  Gould,  Proc.  B.  8.  N.  H.  iii,  p.  — ,  1850.  Exped. 
Shells,  p.  468,  pi.  44,  fig.  582. 

Terebratella  eaurina,  Gld.  Otia  Conch,  p.  97,  1862.  Cpr.  Sup.  Rep. 
B.  As.  p.  636,  1864. 

Terebratella  transversa,  Dall.  Cat.  Rec.  Brach.  1.  c.  p.  185. 

T.  variabilis,  fusco^inerea,  transversa,  convexiuscula;  costis 
angulatis  numerosis  interdum  bifurcatis  plerumque  radiata;  mar- 
gine  vcntrali  flexnoso ;  apice  acuto,  angular! ;  rostro  brevi,  cur- 
vato,  foramine  magno,  interrupto ;  area  cardinali  elevata,  lata, 
planata,  margine  carinato;  apophysis  curta,  ^^  Terebratellas^^  aliis 
simillima.   Lat.  25-40  mm.,  Lon.  16-25  mm.,  Diam.  ventr.  5-15  mm. 

Shumngin  Islands  to  Oregon.  Coal  Harbor,  Shumagins;  Se- 
midi  Islands;  Kadiak ;  Port  Etches;  Sitka  Harbor;  Dall.  Vic- 
toria, Y.  Id.,  J.  Richardson,  Hepburn ;  Neeah  Bay,  Swan ;  Puget 
Sound,  Kennerly;  Oregon,  XJ.  S.  Expl.  Exped.  Range  from  low- 
water  mark  to  twenty  fathoms.  Sixty  specimens  examined,  in- 
cluding Qould's  type. 

This  abundant  species  is  very  variable  in  form  and  size ;  the 
northern  specimens  are  the  largest.  Some  are  as  transverse  as  a 
Spiri/er,  Gould's  T.  transversa  from  Japan  was  never  figured, 
and  cannot  now  be  identified.  It  was  not  this  species,  which 
has  in  tmy  case  the  priority.  Sowerby's  figure  is  suflSciently 
characteristic  to  render  its  identification  with  Gould's  caurina 
tolerably  certain. 

The  transverse  form  in  most  cases,  the  ashen-gray  color  and 
coarse  ribs  render  its  identification  easy. 

5.  Laqueu  ealifomioui. 

Terebratula  californiea,  Eoch,  Euster's  Martini,  viii,  pi.  26,  figs. 

21-23. 
Waldheimia  cnlifornica.  Gray,  B.  M.  Cat.  p.  60,  No.  8,  Cpr.  Sup.  Rep. 

Br.  As.  p.  568,  636. 
Lftqueus  ealifornieus,  Dall,  Am.  Joum.  Conch,  vi,  p.  128,  1870 ;  pi. 

7,  fig.  r,  pi.  8,  fig.  9-10.     Cat.  1.  c.  p.  186. 

T.  magna,  rhomboideo-ovalis,  valde  inflata,  tenuis,  rufescente. 
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Btriulia  incremonti  solum  insculpU;  valva  )ia>mali  vtnlricosa, 
Buico  mediaiio  niitio,  iniii'^bie  postico  vix  Anguloto;  valva  dorsall 
l^etio^  rostrata,  fornniiiie  mittiiuD,  iiitegro;  roatro  brcvi  v%]<A 
loGurvnto;  ftpoptiyois  ut  in  "Laquem."  Lai,  4S  nun.,  Loo. 
65  mm.,  Uiam.  35  mm. 

Port  Etclies,  Priiiuo  William  Sound,  to  Cataliua  Islnixl,  Cnl. 
Fort  Elcbes,  Dall ;  Victoria,  J.  Ricliardson ;  Caluliiia  Id.,  Cooper. 
Kaiige  Trom  fifteen  to  one  Imuilred  and  tvreiity  rathoms,  tLc  Inrgor 
specimens  generally  from  deep  nalur.  Twelve  Bpecimeiis  ex- 
,limincd. 

Tliifl  species  may  be  recognized  by  its  large  size,  smooth  nifoua 
exterior,  and  small  and  complete  foramen.  It  somewhat  resembles 
WaJdheimia  ix'iinna,  from  C'upe  Horii,  but  has  not  thu  itUoitgly 
marked  venations,  and  is  of  a  dilTurcnt  form  and  color.  It  is 
everywhere  rare,  owing  to  its  deep-water  habitat. 
t.  KogetlU  Jtffreyii. 

Jt'iieiiiaf  Jeiff'rejfi,  Dall,  Am.  Journ.  Conch,  vii,  p.  G5,pl.  xi,  Ag.  T-10, 

Mar.  1S7I. 
M'sTlia  [Itmenia)  Jtffrtyti,  Dall,  Cat.  1.  c.  p.  1ST. 
WaldMmia  emnittm.  Jun.,  Friele  (ox  imrle)  Viaensk.  ForU.  p.  2,  pi. 
i,  f.  D  t^\,  tS7S. 

Testa  parva,  lenticulnrin,  tenuis,  oriiiciilnto-tiigona,  cineroo- 
alba;  valva  minor  eonvexiusciita,  suborbiculata,  margine  recto, 
apice  inconspicuo,  vix  angiilato ;  valva  major  convexior,  apice 
trunt^ato,  brevi,  recto,  foramiue  modico,  iuterrupto;  area  card!- 
□ali  inconspicua;  apophysis  tenuissima,  plerumqne  exilis,  "  ife- 
gerliie  aangumiis,"  simillima.  Lon.  10  mm.,  Lat.  10  mm.,  Diam. 
ventr.  4  mm. 

Deep  water,  N.  E.  Atlantic ;  Semldi  Islands  to  Victoria  in  the 
Pacific,  N.  E.  Atlantic,  155-345  fathoms,  Jeffreys,  with  Wald- 
heimia  cranium.  Semidi  Islands;  Port  Etches;  Dall.;  Victoria, 
V.  Id.,  J.  Richardson.  Sixteen  specimcne  examined.  For  so 
rare  a  shell  this  has  an  extraordinary  range.  It  much  resembles 
the  young  of  the  last  species,  but  never  attains  much  greater  size 
than  half  an  inch  in  diameter,  and  has  an  incomplete  foramen. 
The  color  varies  from  asby  yellow  to  rufons.  The  specimens 
from  tiie  northwest  coast  were  obtained  in  from  fifteen  to  twenty 
fathoms  water. 

It  is  probable  that  it  has  frequently  been  taken  for  the  youDg 
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of  Other  species,  and  that  a  careful  examination  of  small  speci- 
mens would  much  extend  our  knowledge  of  its  distribution. 
The  septum  is  generally  almost  evanescent. 

T.  Xagmtellft  alentiMu 

Magfuella  aleutiea,  DalL,  Proc.  Cal.  Acad.  Sci.,  Dec.  1872,  p.  802,  pi. 
I.,  fig.  6.    Cat.  1.  c.  p.  188. 

T.  parva,  snbinflata,  solida^  orbiculato-trigona,  rosacea  aut  con- 
centrice  rubido-picta ;  valva  minor  convexa,  suborbiculata,  mar- 
gine  leviter  sinuato,  apice  inconspicuo ;  valva  major  convexior, 
apice  erecto,  truncato,  conspicuo,  foramine  amplo  interrupto; 
area  cardinal!  distincta,  apophysis  tenuissima,  septum  conspicuum 
munita.     Lon.  10  mm.,  Lat.  9  mm.,  Diam.  ventr.  4  mm. 

Aleutian  Islands  to  Port  Etches. 

Eyska  Id.;  Adakh  Id.;  Atka  Id.;  Unalashka  Id.;  Shumagin 
Ids. ;  Port  Etches ;  Dall.  Range  from  low  water  to  ten  fathoms. 
Fifty  specimens  examined. 

This  little  species  differs  externally  from  the  young  of  T.fron- 
taliSy  only  by  its  rosy  color  and  neater  proportions ;  from  young 
Zr.  cali/ornicus  by  its  open  incomplete  foramen,  and  from  the 
last  species  by  its  greater  solidity,  bright  tints,  loop,  and  promi- 
nent septum.  It  has  somewhat  the  aspect  of  31.  inconspicua^  Sby., 
from  New  Zealand. 

8.  XagaMlla  radiate,  n.  s. 

M.  testa  minuta,  cuneata,  triangulata,  radiato-costata;  baud  in- 
flata ;  costis  radiatis  circa  xvi.  ornata ;  lineis  concentricis  sparsim 
striata;  foramine  aperto,  interrupto;  deltidium  nullum;  apice  sub- 
acuto ;  testa  lutea  aut  cinereo-alba.  Lon.  0.5  mm.,  Lat.  5  mm., 
Lon.  neural  valve,  4  mm. 

Shell  small,  nearly  triangular,  the  greatest  width  near  the  an- 
terior margin,  which  is  gently  rounded ;  somewhat  flattened  or 
compressed,  with  about  sixteen  moderately  strong  radiating  ribs 
or  costffi  on  each  valve.  These  are  continuous  from  the  beak  to 
the  margin,  not  divaricating ;  some  lines  of  growth  well  marked ; 
foramen  incomplete,  large;  apex  rather  acute;  color  waxy  or 
ash^'-gray.  Interior  as  usual  in  this  genus,  with  a  strong  septum. 
Shell  quite  solid  and  strong.  Length  0.2  in. ;  of  neural  valve 
0.17  in.;  width  0.2  in. 

Popoff  Strait,  Shumagin  Islands ;  one  specimen,  with  if.  Aleu- 
tica  adhering  to  stones  at  lowest  spring  tides. 

This  species  is  quite  distinct  from  any  other  in  the  region.    It 
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is  svii]|)tiirp<1  snmewliiit  like  T.  Irantycmaf  front  irhiclt  it  1*  vntlU 
cieutly  distingnisiir d  liy  iU  Toriu,  obeoiifc  or  HK^iliiin  Hcxiiiv,  ni/i>, 
compression,  nnO  a]>oj>hyfle§.  ll  also  recalls  in  some  reappote  if. 
Pala/i'iiiica,  wljich  hiia  diviiricaliiig  (!oalii^,  niiil  Li  of  n  dilTcreut 
sbnpe. 


RHTNCHONBI.I.IDA. 
t.  ftliTnehoiiilU  iHemitliyri*)  ptitt«««ft. 


ft        Anomi'i  piiitaeti .  Umi'lin,  Sys,  Xnt.  3348. 

I        fftmitht/rCt  ptill-Jff.1,  D'Orb.  Pal.  Fran,  Tcr  Cr6t.  17.  p,  313,  ^U7. 

I         KhgnehontUa  piittaeta.  Auct,,  Rve.  Conch.  Ic.  pi.  1,  Sg.  3,  a-c. 

I         Ueinilhyrit  puiUaeea,  Dn1l.  Cat.  I.  c,  p.  Ifl6. 

Rhjinehontllct  WonSvuiTii,  A.  Ad.  Dav.  P.  L.  S.  I8T1,  p.  309. 
T,  siibglobosa,  postice  acuminata,  tcnai,  cornea,  nigHcAnte; 
Talvis  infcqiiali lilts,  radiatiiu  coiicinno  aulunlulis;  linea  marginull 
ex  unibone  dcclivj,  ileiniim  asccndeiitc  et  antice  valdo  aiunntn; 
valva  dorsali  postice  acuta,  rcciirru,  antice  dcflexa,  eulco  int^'dtano, 
lato,  area  cardinali  iuconapicua,  dcllMiia  augustia,  ad  latera  fora- 
minis  eoalescentibue;  valva  hn^mnli,  vent rioos lore,  dentlbua  car- 
dinalibuH  internis  ex  utnbone  porrectla,  reciirvis  diiobua ;  margine 
Tslvarum  intcgerrimo.  Lon.  S5  mm.,  Lat.  22  mm.,  Dinm.  vcntr. 
16.5  mm. 

lltnon)  iijjd  -Arctic  Seas.  On  the  nortliwest  coast  from  Fuca 
Strait  to  tbo  Arctic;  Japan;  North  Earopeaa  Seas;  everywhere 
abundant. 

This  well-known  species  is  of  circumpolar  diatribution,  varying 
in  depth  from  low-water  mark  to  two  hundred  fathoms  or  more. 
In  examining  specimens  from  the  shores  of  Alaska,  I  thought  at 
first  that  by  their  coaraer  gtowtli  and  grooving  they  were  distin- 
guished from  Norwegian  specimens.  But  after  an  examination 
of  several  hundreds  of  specimens,  I  have  been  forced  to  conclude 
that  the  differences  noted  were  only  individual  or  local  peculiari- 
ties. I  have  observed  in  a  few  instances  the  brachial  "  arms"  pro- 
truded from  the  shell  in  living  examples. 

LIKaULID.Xl. 
10.  StDttiaia  >lUd>. 

Lingnla  albida.  Hinds,  Voy.  Salpb.  p.  71,  pi.  19,  fig.  4,  1844. 
QlotUdia  lUbida,  Dall    Am.  Journ.  Concb.   vi.  p.  157,  pi.  8,  fig.  1-6, 
1870.    Cat.  1.  c.  p.  304. 
T.  oblonga,  levt,  comptanatn,  anticfe  truncata,  albida  sen  brun- 
ueo-mnculata ;  valva  major,  intus  lamints  duobus  ex  umbonem 
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diyaricatis;  valva  minor,  lamino  ano,  mediano,  prope  apicem 
manito;  pedicalo  pleramque  brevi.  Loq.  test.  25  mm.,  Lat.  10 
mm.,  Lon.  tot.  50  mm. 

Montere}',  Cal.,  southward. 

Monterey,  Dall. ;  Santa  Barbara,  Stearns,  Newcomb ;  Catalina 
Island,  Cooper ;  San  Diego,  Hemphill ;  ten  to  sixty  fathoms, 
muddy  bottom,  rarely  on  tidal  flats  in  mud  at  lowest  water. 

This  s{)ecies  has  not  been  found  to  the  northward  of  Monterey, 
though  it  may  yet  turn  up  somewhere.  It  is  usually  not  over 
three  inches  in  length,  peduncle  included.  Like  other  species  of 
Lingtilidte^  when  young  it  is  free,  and  burrows  in  the  mud.  Adult 
specimens,  with  favorable  opportunity,  often  fasten  themselves  to 
a  pebble  or  fragment  of  shell  by  the  distal  extremity  of  the  pe- 
duncle. This  has  been  also  observed  with  Glottidia  pyramidata^ 
Stm.,  in  Florida,  by  Mr.  F.  B.  Meek,  though  that  species  had 
been  supposed  to  be  always  free.  It  would  seem  probable,  from 
information  communicated  to  me  by  Mr.  Meek,  that  these  crea- 
tures are  of  rapid  growth,  and  live  at  most  but  one  or  two  seasons. 
It  is  the  only  species  of  the  Lyopomata  yet  found  on  the  north- 
west coast. 

The  following  species,  or  supposed  species,  have  been  erro- 
neously referred  to  the  northwest  coast,  sometimes  from  mistaken 
identity  and  sometimes  from  other  causes. 

a.  Terebratulina  caput-serpentis,  L.,  in  error  for  T.  unguicula^ 
Cpr.     Real  habitat.  North  Atlantic. 

b.  Waldheimia  Grayi^  Davidson,  by  erroneous  identification 
with  Terehraiella  occidentalism  Dall.     Real  habitat,  Japan. 

e.  Terehraiella  Coreanica^  Ad.  &  Rve.,  by  erroneous  identifica- 
tion with  T.  transversa^  Sby.     Real  habitat,  Japan  Seas. 

d.  Terebratella  pulvinata^  Q\d.  Erroneous  habitat  caused  by 
confusion  of  U.  S.  Exploring  Expedition  labels.  Real  habitat, 
Tierra  del  Fuego  and  vicinity. 

e.  Discina  striata^  Schum.,  as  Orbicula  Evansi^  Davidson,  "Bo- 
degas.''    Real  habitat,  Cape  Palmas,  W.  Africa,  and  vicinity. 


In  this  connection  it  may  be  allowable  to  call  the  attention  of 
naturalists  to  certain  facts  connected  with  the  group  of  arthro- 
pomatous  brachiopods  which  have  been  with  me  for  some  years 
a  subject  of  reflection.     Not  having  been  able  to  suggest  any 
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satisfactory  explanation  of  the  relations  which  appear  to  exist 
between  certain  groups  of  the  Terehratulidm^  I  desire  to  draw  the 
attention  of  others  to  them,  in  the  hope  that  some  solution  may 
be  arrived  at,  and  to  place  the  facts  on  record.  In  1871  I  pro- 
posed the  name  of  Magasella  for  a  group  of  Terebratulidscy  mostly 
composed  of  small  species,  and  characterized,  among  other  things, 
by  an  incomplete  foramen  and  a  high  septum,  standing  up  from 
the  middle  of  the  brachial  valve,  and  to  which  the  loop  is  attached 
or  appressed  for  a  considerable  portion  of  its  length. 

This  section  of  the  family  has  been  recognized  as  valid  by 
several  competent  naturalists.  There  are  known,  in  all,  about 
eleven  well  characterized  species  of  this  group,  beside  one  doubt- 
ful species,  M.  crenulata  Sby.  Four  of  these  species  have  been 
described  by  myself,  and  most  of  the  others,  not  recently  described, 
have  but  lately  been  discriminated  from  species  of  Terehralella^ 
etc.  In  working  over  the  group  certain  facts  become  prominent, 
which  cannot  be  without  significance  when  carefully  considered. 
These  facts  may  be  formulated  as  follows  :— 

I.  Each  species  of  Magasella  (with  the  exception  of  its  generic 
characters  of  apophyses  and  foramen)  has  a  more  or  less  pro- 
nounced likeness  to  some  species  of  another  section  of  the  Tere- 
braiulidae.  This  likeness,  in  some  cases,  approaches  identity 
when  the  generic  characters  and  size  are  taken  out  of  the  question. 

II.  The  sj)ecies  resembled  are  invariably  members  of  a  section 
of  the  family  possessing  a  long  or  complicated  loop,  and  usually 
a  median  septum.     In  fact  most  of  them  are  Terebratellas. 

III.  The  species  resembled,  usually  though  not  invariablj", 
inhabit  the  same  faunal  region  as  the  i)articular  species  of  Maga- 
sella whi(^h  may  be  under  consideration,  and  are  often  found 
living  with  the  latter  in  the  same  localities. 

IV.  When  there  is  an  abundant  species  of  Terebratella^  for 
instance,  on  any  coast,  it  is  almost  invariably  accompanied  by  a 
specicjs  of  Magasella  of  similar  specific  characters. 

This  hiw  is  so  invariable  in  well  explored  regions,  that  I  should 
feel  iiardh'  any  hesitation  in  j)redicting  the  existence  of  a  com- 
panion Jfagasella^  in  a  region  not  thoroughly  explored,  when  the 
prevakMice  in  that  region  of  a  si)eeies  of  the  section  Magasinx 
becauH'  known. 

V.  The  genera  Terebratella  and  WaUlheimia  being  the  most 
abundantly  represented  of  any  of  the  genera  of  recent  brachio- 
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poda,  may  be  said  to  represent  to  some  extent  the  most  fully 
developed  of  the  bracbiopods ;  an  inference  borne  out  by  the  com- 
plication of  the  loop  as  compared  with  that  of  other  groups.  The 
loop  of  Magasella^  being  the  most  complicated  of  any  (except  the 
few  species  of  Megerlia)^  may  thus  be  the  latest  exhibition  of 
evolution  in  this  direction.  The  genus  Magas  (with  which  Mart" 
nia  of  Dewalque  may  perhaps  be  synonymous)  is  not  very  closely 
related  to  Magasella^  and  leaving  it  out  of  the  question  it  may  be 
added  that,  so  far  as  known,  Magasella  occurs  only  in  a  recent 
state ;  another  argument  for  its  comparatively  modern  evolution. 
In  illustration  of  the  above,  the  following  parallel  lists  may  be 
adduced  showing  the  several  species  of  Magasella  with  their  com- 
panion species  of  other  groups  and  the  region  to  which  they 
belong.  Such  as  exhibit  specially  remarkable  similarity  iu  spe- 
cific characters  are  marked  with  an  asterisk;  those  exhibiting 
only  a  general  resemblance  are  not  so  marked. 

Magasella  Adamsi^Tytk\»  ?  Japan. 

M,  aleutica,  Dall.  Laqueus  calt/ornicuSj  Koch. Alaska. 
M.  Cumingi,  Dav.  ?  New  Zealand. 

M.  Evansi^  Dav.  Terebratella  cruenia^  Dillw.  New  Zealand. 

M,  Jlexuosay  King.*  Terebratella  dorsata^  Gmel.  Patagonia. 

M.  Qouldii^  Dall.  Waldheimia  Orayi^  Dav.      Japan. 

M.  inconnpicua^  Sby.*  Terebratella  rubicunda^  Sol.  New  Zealand. 

M*  l»vi3y  Dall.*  Terebratella pulvinata^Qld J  Patagonia. 

M.  patagonica^  GUI.*  Terebratella  dorsata^  Omel.  Patagonia. 

M.radiata^  Dall.  Terebratella trans\3ersa^^hj,A\^9\i9.. 
M.  Buffusa^  Rve.  ?  Unknown. 

With  some  hesitation  I  add  also — 

Megerlia  Jeff'reytfijBBll.*  Wald.  cranium^  Miill.         N.E.Atlantic. 
Megerlia  sanguinea^  Ch.*  Wald.  picta,  Ch.  Indo-Pacific. 

Of  the  three  species  queried,  M,  Adamsi  resembles  TFa/ef/ieimta 
(?rayi,  jun.,  in  a  general  way  except  in  coloration;  M.  Gumingi 
is  very  peculiar,  unlike  any  other  recent  species ;  and  the  habitat 
and  probable  companion  of  M.  stiff usa  are  alike  unknown. 

I  have  not  included  the  section  Ismenia  (Megerlia)  in  my  pre- 
liminary remarks,  but  the  species,  cited  above,  present,  in  a  less 

*  A  third,  related  to  puloinata  as  that  is  to  Ubdis^  is  Waldheimia  venoia^ 
Sol. 
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marked  mauner,  similar  peculiarities.  The  companion  of  Ismenia 
Jeffreysi^  on  the  Alaskan  coast,  would  be  Laqueus  cali/ornicus^ 
to  which  the  Alaskan  specimens  show  some  similarity'';  while 
those  from  the  X.  E.  Atlantic  ofTer  similarities  which  are  very 
marked  with  the  young  W,  cranium.  Nevertheless,  except  a 
slight  diflference  in  color  and  solidity,  there  are  no  reasons  other 
than  geographical  for  separating  the  Atlantic  and  Pacific  shells 
which  I  have  called  I.  Jeffrey  si. 

With  regard  to  W.picta^  I  can  only  judge  from  figures  and  the 
remarks  of  descriptive  authors,  who  all  point  out  its  similarity  to 
T.  sanguinea.  Both  are  Indo-Pacific  in  distribution,  and  have 
been  reported  from  Japan.  In  this  connection  it  may  be  noticed 
that  the  Magaaella  and  its  companion  do  not  always  occupy  the 
same  region  at  all  points,  but  do  usually  meet  at  some  common 
point  in  their  distribution. 

In  the  first  portion  of  the  list,  the  most  striking  instance  of 
similarit}'  is  that  which  is  shown  by  Magasella  inconspicua  and 
Terebratella  rubicunda^  jun.  These  api)ear  absolutely  without 
differential  specific  characters,  though  the  generic  characters  of 
the  individuals  compared  may  be  clearly  marked. 

It  must  be  clearly  understood  and  borne  in  mind,  that  the  simi- 
larity between  the  Magasella  and  its  companion  is  usually'  only 
remarkable  when  the  young  of  the  latter  is  compared  with  the 
adult  Magasella.  The  adult  companion  shells  frequently  acquire 
characters  belonging  to  maturity  which,  though  too  intangible  to 
be  of  specific  value,  much  obscure  the  original  resemblance.  At 
first  the  idea  suggested  itself,  as  a  matter  of  course,  that  Maga- 
sella (and  Megerlia)  was  an  immature  form,  especially  as  it  wants 
the  median  brachial  coil  as  do  the  immature  Terebralellx}  The 
evidence  against  this  h^'pothesis  seems  to  me  to  have  greater 
weight  than  that  in  favor  of  it,  which  latter  chiefij'  arises,  as  far 
as  3Iagasella  is  concerned,  from  the  similarity  of  S|>ecific  charac- 
ters, and  greater  or  less  agreement  in  geographical  range.  Since 
the  preceding  portion  of  this  article  was  written,  I  have  been  made 

1  This  paper  had  hcen  prepared  and  read  hefore  the  Buffalo  meeting  of 
the  Amer.  Assoc,  up  to  the  above  point,  when  the  paper  by  Mr.  Herman 
Friele,  published  in  the  Vidensk.  Selskab.  Forh.  for  1875,  was  received 
from  the  author,  and  afterwards  supplemented  by  a  series  of  his  specimens. 
The  subsequent  portion  has  since  been  recast  to  more  fully  present  the  whole 
subject. 
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aware  that  a  species  of  Megerlia  (subg.  Ismenia)  has  been  claimed 
as  the  young  of  Waldheimia  cranium  by  Herman  Friele.  1  will 
defer  the  examination  of  tliis  special  instance  until  the  general 
case  can  be  presented. 

If  Magasella  be  the  young  of  the  various  forms  herein  deno- 
minated ^^  companions,"  1st,  the  distribution  of  any  two  species  so 
related  to  each  other  should  absolutely  coincide ;  2d,  the  young 
should  all  l>e  Magaaellas;  the  adults  (barring  dwarfs),  all  of  the 
^companion"  genus;  3d,  actual  study  of  the  embr^'ology  and 
young  stages  should  be  able  to  trace  the  edentulous  stage  into 
the  Magasella  stage,  and  that  into  the  final  ^^  companion"  stage. 

Finally  we  should  expect,  with  some  show  of  reason,  that  the 
relations  of  the  one  to  the  other  in  development  should  be  in 
harmony  with  the  development  of  the  group  as  a  whole  in  geo- 
logical time  and  organic  differentiation.  These  expectations, 
though  reasonable,  from  analogy  in  a  multiplicity  of  other  organ- 
isms, are  not  absolutely  to  be  insisted  on,  while  the  three  pre- 
ceding propositions  are  absolute  requirements. 

What  agreement  exists  between  the  facts  and  these  requisites  ? 

1st,  as  regards  distribution :  There  is  abundant  evidence  that 
the  Magasella  and  its  companion  are  not  inseparable.  For  in- 
stance, J/,  aleutica  and  Laqueus  calif ornicus  meet  only  about 
Port  Etclies,  which  is  the  southernmost  limit  of  the  first  and  the 
northernmost  limit  of  the  second.  J/,  aleutica  in  that  part  of  its 
district,  where  it  is  most  abundant,  has  no  associate  bracbiopod 
of  its  family  except  a  Terebratulina.  The  same  is  probably  true 
of  J/1  radiala^  which  is  found  at  the  extreme  northern  limit  of  T, 
transversa^  and  is  absent  where  the  latter  flourishes  in  abundance. 
In  the  second  group,  W.  picta  is  reported  from  but  one  locality  in 
Japan,  while  Megerlia  sanguinea  is  rather  common  there;  with 
regard  to  their  joint  occurrence  at  the  Sandwich  Islands  I  am  a 
little  suspicious  that  the  Megerlia  may  have  been  taken  for  the 
Waldheimia  hy  those  unfamiliar  with  the  apophyses,  as  1  have 
seen  large  numbers  of  the  former  from  that  locality,  but  not  a 
single  Waldheimia. 

Again  Megerlia  Jeffrey  si  appears  to  be  common  in  the  North 
Sea  and  North  Atlantic,  and  is  not  rare  in  the  southeastern  por- 
tion of  Alaska  and  I^ritish  Columbia,  reaching  from  tlie  Semidi 
Islands  to  Puget  Sound,  while  its  Atlantic  companion  Wald.  era- 
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ni'ur?)  and  tbe  gcniis  to  which  it  belongs'  nrc  unknown  in  Llir 
pRcillc  (ii§trict  above  described,  and  its  Pacific  associate  lias  not 
been  found  uorth  or  went  of  Port  Etches,  It  is  iinposaibk*  to  say 
ttlictlier  similar  discrcpandes  occur  in  tlie  diatriliution  of  tbi^ 
otiicr  species,  as  the  regions  they  inhabit  have  not  yet  been  in- 
Testigated  with  any  thoroughness, 

3d.  As  rcgnrds  the  yonng  and  adult  forms:  Of  several  of  th« 
species  of  MaijasrUit,  the  adults,  or  at  any  rate  the  largest  t^iircl- 
tnens  which  have  come  to  hand,  are  nearly  or  quite  as  large  aa 
the  "  companion"  when  also  adult.  This  is  especially  true  of  the 
typical  species  of  Magatelln,  M.  Evansi,  of  which  i  have  n  sped, 
men  fully  as  large  as  the  usual  size  of  T.  cruenta,  and  much  larger 
than  some  of  tlie  yonngcr  speclinens  of  crurnta,  which  have  the 
typical  loop  of  Terebraldla  proper.  The  same  is  true  of  ,V, 
Jlexuo»a  as  related  to  Terebralella  dorsala ;  aud  Pacific  adult 
specimens  of  Megerl.ia  Jfffreyni  Are  as  large  as  the  usual  sixe  of 
W.  cranium  in  the  Atlantic.  Nevertheless  it  is  true  that  the 
Magaxellx  are  usually  smaller  than  their  "  companions." 

I  have  recently  had  the  opportunity  of  examining  a  large  series 
of  young  Terfhralnlla  rubicunda  from  New  Zealand,  and  also  a 
lot  of  Maganella  inconnpicua  from  the  same  locality.  No  two 
"coiiii)aiiio»/i"  arc  more  uiiady  iiimtlioal  in  specific  charact*;ra. 
In  fact  no  one  can  separate  them  without  examining  the  apophy- 
ses. Tet  in  the  3'oungest  stages  of  both  (as  well  as  the  adults) 
the  generic  characters  are  clearly  and  unmistakably  dcBned.  Mr. 
Davidson  has  kindly  informed  me  that  he  has  had  a  similar  ezpe> 
riencewith  T.cruenta,  and  has  come  to  an  opinion  that  it  is  highly 
improbable  that  the  Magasella  is  an  immature  form;  in  fact  there 
seems  to  be  no  good  reason  for  adopting  that  view  of  the  matter. 

Again,  in  this  connection,  attention  must  be  called  to  the  fact 
that  sometimes  two  Sfaganella  vil\  have  only  one  "companion" 
species  between  them,  as  if.  Jlc.xuosa  +  M.  Patagonica  versus  Ten- 
braleila  dorsata,  and  one  Megerlia  has  two  companions,  one  in 
the  PaciQc  and  the  other  in  the  Atlantic. 

There  are  also  some  whose  "  companions"  are  unknown,  or 
which  may  be  without  companions,  as  Megerlia  truncaia  in  tbe 
Mediterranean  (a  sure  case)  and  Magaeella  cumingi  in  New  Zea- 
land.   Botli  of  these  are  such  remarkable  forms  that  It  is  almost 

has  been  erroneoiialy  accredited  to  Japan. 
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unreasonable  to  treat  them  as  if  possibly  immature.  In  fact,  in 
regard  to  all  the  better  known  species  of  Magasella^  those  who 
have  stadicd  them  most  will  be  the  last  to  admit  that  they  are 
anything  but  mature  organisms,  and,  by  analogy,  it  is  natural  to 
suppose  that  other  species  less  known,  but  presenting  equal  marks 
of  maturity,  are  adult  also. 

3d.  In  relation  to  the  progressive  development.  Of  course  this 
is  practically  the  test  of  the  whole  question,  but  it  may  be  fairly 
claimed  that  it  is  a  test  which  must  be  applied  to  each  individual 
species  before  the  question  can  be  considered  settled.  Data  are 
few  and  far  between  on  this  branch  of  the  subject.  Embr^-ologi- 
cal  material  to  a  considerable  amount  is  available,  but  mostly  re- 
lating to  the  species  with  short  apophyses,  or  belonging  to  other 
families.  Morse  has  shown  that  the  loop  of  TerebrcUulina  begins 
as  two  spikes  at  the  cardinal  margin,  and  the  two  spikes  increase 
in  length,  and  finally  coalesce  in  the  median  line.  I  have  ob- 
served the  same  thing  in  Terebralula  cubensis.  It  is  self-evident 
that  the  loop  of  Waldheimia^  when  adult,  is  merely  an  extension 
and  reflection  of  the  ideal  loop  of  Terebralula^  and  the  inference 
therefrom  would  be  that  its  development  progresses  in  the  same 
way.  This  opinion  1  am,  at  present,  inclined  to  adopt.  In  the 
section  Magafsinat^  where  all  the  species  have  the  loop  supplied 
with  an  additional  support  in  the  form  of  a  septum,  a  different 
state  of  things  is  to  be  found.  The  septum  is  the  first  part  of  the 
skeleton  to  make  its  appearance. 

In  Terebraiella  transversa  {caurina^  Gld.)  the  youngest  speci- 
mens, a  twentieth  of  an  inch  in  diameter,  showed  a  septum  bifur- 
cate at  top  and  notched  on  the  anterior  edge.  The  anterior  part 
of  the  loop  is  completed  or  nearly  so,  before  the  lower  longitudinal 
processes  are  complete  from  the  hinge  to  the  septum.  In  Maga- 
sella  aleutica  the  fry  has  a  strong  septum,  entire  and  not  bifur- 
cate, before  any  of  the  remainder  of  the  loop  is  developed.  In 
Megerlia  Jeffreysi  the  3'0unge8t  specimens  I  have  seen  {^^  of  an 
inch  in  diameter)  have  the  loop  well  developed,  and  (whether  this 
is  an  abnormal  feature  or  not,  I  am  not  prepared  to  say)  laterally 
compressed  so  that  the  longitudinal  parts  of  the  loop  arc  ])ropor- 
tionally  closer  together  (in  most  cases)  than  in  larger  specimens, 
and  the  septum  is  proportionally  stronger  and  larger.  In  a  large 
proportion  of  the  well-grown  specimens  of  this  species,  there  seems 
to  be  a  tendency  for  the  septum  and  other  delicate  portions  of  the 
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Dme  aboi'tiv<!,  but  tliis  1  shnll  rurther  rthcuaa  btt^r. 

aiaganeHx  tlie  sejHuni  is  tbe  strongest  ami  must  iwrma- 

I,  ol'  tlio  akeletoii. 

I  irrebralella  epiUbfrgensis  we  have  a  species  which  seems  to 

0  J  unt  stopped  short  of  bciiig  r  Maganetla,  aasX  Wald.  Davidttwi- 

,  Sea.,  seems  to  have  a  tendeuey  in  tbe  same  direction,  while 

tr  leptum  or  Watd.  »tyli<jera  only  needs  a  pair  of  trans- 

irt       ees  to  make  it  a  Terebratella. 
iKive  iiijt  seen  very  young  specimens  of  Laqueva  calif  ornicue; 
j'oiiiigest  TerebralfUa  frontalis  wbieh  I  have  seen  agree  in  the 
lopinent  of  septui        m  wltb  T.  Iransversa,  Sby. 

seems,  tberefoi  it  j'ly  dovelopment  of  some  of  the 

paniou"  spct    '  comiiaki       with  the  idea  of  their  young 

js  agreeing  niiu  Hit.  we  assume  that  what  in  true 

two  species  of  Tereuri  is  also  true  for  the  rest,  six  species 

«f  tbc  seven  Magasellx  knt      i  to  have  ''  companions,"  will  huve 
1)Gen  taken  out  of  the  doul  mtcgory.    I  feel  sufllcicntly  ccr> 

tain  that  M.  atetilica,  on  gnu         hicul  grounds,  cannot  possibly 
be  the  young  of  Laqiieus  calijomu'uif. 

There  are  then  remahiing  one  species  of  Maffasella  atid  two  of 
HUiji-rUa,  which  have  Wuldhfiwia  "  oonijiaiiitins."  Of  the  younger 
stages  o('  ttaidheimia  we  tiave  yet  no  positive  informaiion. 

Mr.  Friele  in  his  paper  previously  referred  to,  and  which  I  know 
by  the  plates  only,  as  it  is  in  the  Norwegian  language,  which  I 
have  not  attempted  to  translate,  appears  to  have  primarily 
assumed  that  the  Megerlim  were  the  young  of  Waldheimia  cra- 
nium, because  of  their  external  resemblance  and  co-ordinate  dis- 
tribution as  far  as  known  to  him.  But  on  the  examination  of  a 
good  series  of  young  Megerlia  he  found  a  state  of  things  which 
seemed  to  confirm  his  first  assumption. 

Mr.  Friele  found  the  emaller  specimens  conforming  to  the  gene- 
ral  type  of  Mugerlia.  Those  with  a  pronounced  septum  he  re- 
ferred to  W.  eepligera,  but  my  own  impression  is  that  these 
merely  exhibited  not  unusiial  individual  peculiarities.  To  me,  in 
examining  the  specimens,  the  transition  IVom  the  one  to  the  other, 
as  regards  the  septum,  seemed  very,  gradual.  He  found  larger 
specimens,  in  which  the  upper  processes  connecting  the  rcflexed 
portion  of  the  loop  with  the  longitudinal  bands  of  the  loop,  were 
abortive.  In  this  case  the  loop  remaining  was  geuerically  that  of 
'''erebralelta.    In  others,  again,  the  septum  had  ceased  to  be  coo- 
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nected  with  the  transverse  processes,  and  the  latter  in  some  cases 
had  become  disconnected  from  one  another.  In  this  stage  only 
the  remnants  of  the  transverse  processes  remained  to  distinguish 
the  loop  from  that  of  a  Waldheimia,  Hence  he  very  naturally 
concluded  that  he  had  before  him  the  stages  of  development  of  a 
Waldheimia^  wliich  must  necessarily  be  cither  cranium  or  septi- 
gera^  no  other  species  being  known  from  that  region.  Tlie  result 
was  his  paper.  I  am  far  from  denying  that  this  may  possibh'  be 
the  case.  At  any  rate,  Mr.  Friele  is  entitled  to  great  credit  for 
calling  attention  to  these  very  interesting  facts. 

Thanks  to  his  kindness,  I  have  been  enabled  to  examine  a  scries 
of  nineteen  specimens  of  Megerlia  of  different  ages,  which,  with  a 
number  in  m}'  own  collection  from  the  northwest  coast,  enabled 
me  to  make  a  pretty  thorough  study  of  them,  and  incidentall}'-  to 
confirm  the  general  accuracy  of  his  rather  formal,  but  still  charac- 
teristic figures. 

It  seems  to  me,  however,  that  another  hypothesis  will  explain 
them,  if  not  equall}'  well,  yet  in  greater  harmony  with  the  analo- 
gies of  the  case,  and,  taking  the  geographical  distribution  of  Me- 
gerlia Jeffreys!  into  account,  with  greater  probability  of  accuracy. 

In  the  first  place  it  is  to  be  noted  that  the  spiecimens  offered  to 
me  an  absolute  gap  between  the  long  characteristic  loop  of  W, 
cranium  and  tlie  broad,  elevated,  rather  short  loop  of  the  Megerlia. 
Even  in  the  absence  of  the  missing  parts  the  loop  was  totally 
unlike  that  of  W.  cranium^  and  if  adult  would  as  a  Waldheimia 
be  specifically  distinct  from  W.  cranium,  Secondl}-,  all  the  speci- 
mens showed  a  remarkable  weakness  and  tenuity  of  the  loop  even 
where  complete;  it  seemed  as  if  the  abortion  of  part  of  the  loop 
was  caused  by  an  absence  of  lime ;  or  as  if  the  specimens,  growing 
rapidly,  and  necessarily  being  obliged  to  dissolve  the  loop  and  re- 
deposit  it  on  a  larger  scale  (^a  process  constantly  going  on),  had 
been  unable  to  make  the  latter  part  of  the  process  keep  pace 
with  the  former.  There  was  nothing  to  indicate  that  the  loop  was 
not  rather  an  unfinished  Megerlia  than  one  in  a  process  of  meta- 
morphosis. Some  Alaska  specimens  in  the  National  Museum  are 
much  larger  and  stouter  in  ever}'  respect,  than  the  largest  of  the 
supposed  metamorphic  specimens,  and  also  quite  equal  to  the 

'  Except  a  few  specimens,  which  differed  from  the  rest,  and  were  un- 
doubted young  (but  not  smallest)  specimens  of  W.  cranium, 
12 
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m,  but  they  show  no  dogrutlnlioii  of  the 


Bmaltest  tj'picfil  W.cran 
Megarlia  type  of  loop. 

I  have  examined  this  subject  in  a  good  denl  of  detail,  because 
I  btiiievc  that  in  it  lies  the  key  to  some  iin|>ortant  gene raliza lions. 
Certainly  if  one  mny  bare  transfornintions  ineluding  three  now 
accepted  sections  or  genera  in  the  life  of  one  individual,  it  will 
necessitate  some  changes  in  our  systematic  arrnngctnonta.  I  do 
not  think  we  have  in  this  case,  yet  it  is  none  the  less  possible, 
and  would  not  bo  the  Qrst  instance  among  invetlcbratea. 
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ON  THE  CAMBABI  OF  NOBTHEBN  INBIANA. 
BY  WILL  F.  BUNDY. 

Accompanying  the  collection  of  fishes  made  by  Messrs.  Cook 
and  Levette,  a  report  on  which  has  been  recently  published  in 
the  Proceedings  of  the  Academy,  was  a  small  collection  of  craw- 
fishes. They  were  forwarded  to  me  for  determination  by  Profes- 
sor Jonlan. 

The  following  are  the  species  and  localities: — 

CamlHunii  immimii,  Hagen.  Long  Lake,  Eendallville,  Ind. 

Not  distinguishable  from  specimens  from  Central  Illinois.  The 
young  have  lateral  thoracic  spines. 

C.  obetnfi  Hagen,  Long  Lake,  KendaUville,  Ind. 

A  few  young  females  were  found  in  the  collection  from  this 
locality.  The  most  common  species  in  the  West.  A  female 
caught  in  the  mouth  of  a  tile  ditch  at  Mechanicsburg,  Ind.,  on 
New  Year's  day,  1875,  had  her  abdominal  legs  loaded  with  eggs 
nearly  ready  to  hatch. 

C.  Tirilis,  Hagen,  Long  Lake,  Eendallrille,  Ind. 

A  few  individuals  apparently  belong  to  this  species,  but  the 
cephalothorax  is  but  slightlj-  depressed,  and  nearly  smooth  above. 
The  inner  ramus  of  first  abdominal  leg  of  male  is  not  transversely 
flattened,  and  the  hands  and  fingers  are  less  tuberculate. 

C.  propinquai,  Girard,  Elkhart  River,  Rome  City,  Ind. 

C.  Tixilii,  Hagen,  Elkhart  River,  Rome  City,  Ind. 

C.  proplnqam ,  Gir.,  Deep  Lake,  Northern  Indiana.    Exact  locality  not  given. 

The  largest  of  this  species  I  have  ever  seen  measured  7^  deci- 
meters from  tip  of  rostrum  to  that  of  telson.  Two  females  pre- 
sent unusual  variations.  In  one  a  second  annulus  appears  be- 
tween the  third  thoracic  legs,  somewhat  similar  in  shape,  but 
smaller  in  size  than  the  normal  organ.  Another  has  hooks  deve- 
loped on  the  third  thoracic  legs,  precisely  as  in  males  of  the  first 
form.  There  is  also  in  these  craw-fishes  a  tendency  manifested 
toward  multiplication  of  the  lateral  thoracic  spines,  there  being 
in  some  individuals  two,  and  in  others  three  of  these  on  each 
side. 
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A  considerable  number  of  this  species,  from  an  unknown 
locality,  differ  in  having  wider,  more  gaping  hands,  thicker  at  the 
base,  as  in  C.  placidus, 

C.  sloanii,  Bandy,  Bulletin  No.  1,  Mos.  III.  Nat.  Hist,  1876,  page  24. 

Rostrum  wide,  excavated,  margins  nearly  parallel,  straight,  or 
nearly  so,  acumen  triangular,  acute,  toothed  at  base;  cephalic 
carinse  short,  near  margin  in  front ;  antennie  shorter  than  body ; 
lamime  longer  than  rostrum,  moderately  wide,  external  margin 
curved,  swollen,  apical  tooth  long,  acute ;  epistoma  wider  than 
long,  excavated  narrower  in  front,  emargin ate  ;  maxillipedes  hairy 
on  inner  faces,  naked  below;  cephalothorax  subovoid,  dorsum 
depressed,  carapace  finely  granulated;  lateral  spines  acute;  ante- 
rior border  of  cephalothorax  distinctly  angulated ;  areola  wide, 
posterior  spatium  wider  than  anterior;  chela;  short,  conical,  wide, 
swollen  toward  base,  nearly  smooth  below,  finely  granulated  above, 
inner  margin  provided  with  two  rows  of  inconspicuous  teeth ; 
outer  finger  wide  at  base,  nearly  straight,  furrowed  above  on  outer 
and  inner  margins,  punctate  above  and  below,  inner  margin  with 
a  row  of  small  tubercles  ;  inner  finger  curved,  inner  and  outer  mar- 
gins tuberculate  or  serrate,  more  punctate  above  than  below,  in- 
curved tips  of  both  fingers  brown,  horn}';  third  joint  of  third  pair 
of  tlioracic  lei^s  hooked  ;  first  abdominal  legs  of  male  bifid,  parls 
of  nearly  equal  length,  flattened,  outer  one  nearly  straigiit,  apex 
directed  outward;  inner  part  slightly  recurved,  separating  from 
outer  part,  and  ending  with  acute  points  turned  inward  ;  tuher- 
cles  at  inner  basal  an^le  small,  legs  when  folded  under  thorax 
reach  to  coxje  of  second  thoracic  legs. 

In  the  second  form  male,  the  chelju  are  smaller  and  shorter, 
liooks  on  third  legs  smaller,  first  abdominal  legs  articulated  be- 
t^veen  node  and  base,  tips  swollen,  not  brown  horny. 

'V\\v  annulus  of  female  has  the  anterior  border  scarcely  separated 
from  fourth  venter,  posterior  border  elevated,  posterior  angle 
prominent,  bituberculate,  the  tubercles  encroaching  on  fossa,  late- 
ral angles  acute. 

This  si)ecies  is  very  similar  to  (7.  oh.^curus^  but  on  comparing  it 
with  types  of  this  species  I  find  the  following  points  of  dilference: 
The  rostrum  is  somewhat  wider  and  more  punctate  above,  the 
areola  is  wider,  the  fingers  less  gaping  at  base,  the  branches  of 
first  alxlominal  legs  arc  round  and  slender  in  C.  obscurtia^  and 
straight,  while  in  C.  sloanii  they  are  flattened,  and  bent  outward 
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and  backward.  The  annulus  of  female  is  also  decidedly  ditforent 
in  the  two  species.  In  C.  ohscurus  it  is  divided  b}'  a  cruciform 
furrow  into  four  tubercles,  of  which  the  anterior  pair  are  largest. 
Length  of  largest  male  I  have  seen,  3^  inches.  This  species 
inhabits  streams  in  Southern  Indiana  and  Kentucky.  Dr.  Sloan, 
who  has  studied  its  habits  in  its  native  streams,  says  of  it:  ^^I 
think  his  habit  of  burrowing  is  peculiar.  He  commences  on  the 
bank  of  the  stream,  burrows  below  the  bed,  and  has  an  opening 
two  or  more  feet  out  in  the  stream,  where  he  sits  watching  for 
anything  that  may  turn  up,  with  a  safe  retreat.  He  can  only  be 
caught  in  that  position  by  thrusting  the  net  deep  in  the  mud,  so 
as  to  cut  off  his  retreat." 

Cambami  Bpinoins,  Bandy,  sp.  dot. 

Rostrum  quadrangular,  long,  excavated,  smooth  above,  toothed 
at  apex  ;  margins  parallel,  curved  ;  acumen  long,  slender ;  cephalo- 
Ihorax  depressed,  punctate  above,  granulated  on  sides;  lateral 
spines  long,  acute ;  cephalic  carinas  parallel,  black  acute  teeth  in 
front;  areola  present;   transverse  suture  not  sinuous;   antennae 
slender,  very  long,  reaching  beyond  tip  of  telson  ;  laminse  as  long 
as    rostrum,  narrow,    tapering    toward    long,    sharp,  outward- 
directed  apical  teeth  ;  long  acute  tooth  at  base ;  external  margin 
incurved  ;  epistoma  wide,  emarginate  in  front;  maxillipedes  hair}' 
within,  naked  below;  chelse  large,  thick  at  base,  smooth  below, 
pnnctate   above,   inner   margin   finely   serrate ;    fingers   slender, 
curved,  slightly   gaping,   costate   above,   smooth    below,   tubcr- 
cnlate  and  hairy  on  contiguous  margins,  of  equal  length,  banded 
with  black  on  distal  half;  outer  margin  of  outer  finger  with  a 
black  stripe  reaching  on  hand  to   carpus ;   two  or  three  black 
spots  on  hand  at  base  of  movable  finger ;  carpus  with  a  sharp 
curved  spine  on  inner  margin,  one  on  superior  and  two  on  in- 
ferior front  margin  ;  two  rows  of  teeth  on  lower  border  of  bra- 
chium,  outer  row  with  only  two  teetii ;  third  joints  of  third  pair 
of  legs  of  male  hooked  ;  first  pair  of  abdominal  legs  of  male 
strongly  bifid,  tips  of  equal  length,  very  slender,  straight,  sepa- 
rating at  node ;  anterior  margin  with  a  tooth  or  projecting  angle 
about  midway  from  base  to  extremities ;  apical  forming  a  very 
obtuse  angle  with  basal  half. 

The  second  form  male  has  hooks  on  third  legs  smaller,  first 
abdominal  legs  longer,  external  part  longer  than  internal,  and 
slightly  recurved,  both  tips  much  thicker,  no  tooth  on  anterior 
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margin,  articulated  below  node  and  narrower  at  base.  Tbe  Tomale 
baa  smaller,  narrower  hands,  strniglit«r  fingers,  not  gnping  at  baae. 
Tho  annulus  is  directed  obliquely  bafkward,  transverselj'  ellipti- 
cal, a  large  tubcrcla  on  posterior  angle  and  two  «nmll(;r  ones  in 
front  separated  by  a  furrow  continuous  with  nearly  itraigbt,  wcll- 
deflncd  fossa. 

The  longest  male  I  hnrc  ever  seeii  measured  3]  incheti  from  ros- 
trum to  tip  of  telaon.  The  length  of  areola  is  eontaincil  twice  in 
the  distance  from  transverse  suture  to  base  of  apical  teeth  of  roa- 
triim,  thus  giving  the  animal  a  peculiarly  ahort-waiated  appearance, 

I  have  seen  nineteen  specimens  of  C.  apinosas^  of  which  seven 
were  second  form  males  and  eleven  females. 

Hahilal. — Etowah,  Oostnnaula  and  Coosa  Rivera,  in  the  vicinity 
of  Rome,  Georgia,  where  it  ia  extremely  obundtinl,  in  company 
with  C.  exiraneus.    From  the  collection  of  I'rof.  D.  S.  Jordan. 
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8YV0P8I8  OF  THE  FISHES  OF  LAKE  KICAEAGUA. 
BT  THEODORE  QILL,  M.D.,  AND  J.  F.  BRANSFORD,  M.D.,  U.  8.  N. 

Daring  the  spring  of  1876,  Dr.  Bransford  devoted  some  atten- 
tion to  the  fishes  of  Lake  Nicaragua  while  engaged  in  official 
duties  undpr  instructions  from  the  Secretary  of  the  Navy.  The 
result  of  his  labors  was  a  collection  of  twenty-one  species,  of  which 
seven  are  new  to  science,  and  several  others  have  been  for  the 
first  time  definitively  added  to  the  fauna.  The  following  article 
is  an  enumeration  of  the  species  collected  as  well  as  those  other- 
wise known  as  inhabitants  of  the  lake.  The  responsibility  of  the 
determination  of  the  species  rests  chiefly  with  Dr.  Gill. 

Lake  Nicaragua  is  distant  from  the  Atlantic  Ocean,  at  its 
nearest  point,  some  sixty-five  miles  in  an  air  line ;  while  in  the 
neighborhood  of  Rivas  it  approaches  within  ten  miles  of  the 
Pacific.  It  extends  in  a  northwest  direction  from  its  outlet  at 
San  Carlos,  about  a  hundred  and  ten  miles,  with  a  maximum 
width  of  forty.  A  depth  of  125  feet  was  obtained  by  Com'dr 
LulPs  survey. 

Except  in  the  valley  of  the  San  Juan,  the  land  between  the  lake 
and  the  Atlantic  is  higher  and  rougher  than  between  it  and  the 
Pacific  Ocean.  Mean  high  water  in  the  lake  is  above  high  tide 
in  the  Pacific — 103.14  feet;  and  above  mean  tide  in  either  ocean 
107.63  feet.  The  lowest  summit  elevation  on  the  west  side  is 
43.78  feet  above  mean  high  water  in  the  lake.  This  is  about  five 
miles  from  the  lake,  on  the  Rio  Lajas  route.  A  surface  of  eight 
thousand  square  miles  is  drained  into  this  basin,  which  discharges 
at  a  minimum  in  the  dry  season  113.90  cubic  feet  per  second, 
through  its  only  outlet  the  San  Juan  River.  The  river  is  119 
miles  long,  and  has  five  series  of  sharp  rapids.  The  lake  furnishes 
the  inhabitants  of  its  shores  with  water  excellent  for  drinking.  It 
is  stocked  with  fish  of  great  variety,  from  the  little  Chirostoma 
up  to  the  shark  and  sawfish. 

Most  of  the  fish  are  excellent  for  table  use.  They  are  usually 
taken  with  a  cast  net,  frequently  at  night,  or  with  a  hook  and 
line.  The  sardines,  as  they  are  called,  the  Chirostomx  and 
FcEciliae^  are  taken  in  weirs  made  of  the  branches  of  trees;  and 
sometimes  girls  sitting  on  the  rocky  shore  scoop  them  in  with 
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twigt  M  tho  swell  throws  tlicm  into  tlio  ivioU  mid  paamgea 
Mnoug  tho  rocka.  Squier  tluis  describee  the  fl^lieries  in  tli«  »cigli- 
boring  lake  of  UsnagaB:*  ".\t  one  iioint  biisliea  wore  ]ilantc<1  in 
the  laJce,  like  flsh-welrs,  betwocn  vrliivli  womi:n  were  Btitliuncd  witU 
•ooop-aeti,  wherewith  they  l«ded  out  myriads  of  lUtlw  Bilvcry 
fllfaoB,  tiom  the  size  of  k  bige  needle  to  timl  of  n  Bbrimp,  which 
they  threw  into  kettle-shA|i<:d  holes,  bcoojiccI  in  the  sniid,  wlicrc, 
In  ttie  erentng  light,  loaplAi;  up  in  tbcir  dying  tiiroes,  they  looked 
like  m  flimnieriiig  muB  ol'  molten  silver.  TliQse  lillle  floU  »<> 
called  sardlnae  b;  the  natives,  nnd  are  cooked  in  omelets,  coniti- 
tntiog  a  very  excellent  diah."  "  The  lirst  IrnvellcrK  iu  Ntcnragua 
mention  thia  novel  fiaher^'  ns  then  practieisl  by  llic  aborigiiies, 
and  it  has  remidned  nncbangcd  to  the  present  hour." 

Craba  are  abundant  along  tlic  banks  of  the  Inke;  and  tnr'Jes 
oomeMhoreIn  great  natnlwrs,  at  ceitaiu  soasoiis,tu  dcposii  tlieir 
eggs- 
Six  years  after  the  discovery  of  >'icaragua  by  Qil  Gonzokz  do 
Aviola,  the  old  Spanish  Chronicler  Oviedi)  resided  for  sometime 
in  this  region,  and  a  thwyinrs  Inter  wrotu  a  most  vidunblu  nccouiit 
of  the  country.  Its  inbabitiuits,  anil  produetions.  Tlic  following 
is  a  somewhat  free  translation  of  extracts  relating  to  llsh  from 
his  work: — 

"  There  arc  in  this  lake  (or  these  lakes,  if  yon  think  tlierc  are 
several)  many  and  goo<1  fish,  lint  1  iKilievc  it  to  be  one  single 
lake,  and  there  is  a  good  reason  for  it,  wliich  is  that  it  contains 
very  large  sea  fish,  and  from  the  sea  they  come  into  it,  such  as 
sharks  and  many  alligators  and  cockatrices.  And  wliat  conlirms 
and  Hlflrms  my  belief  that  it  is  only  one  lake  and  in  communication 
with  the  sea,  is  that  in  the  year  1529  1  found  on  the  coast  of  titia 
lake,  lying  on  the  beach,  in  the  Province  of  Nicaragua,  a  dead  tisb 
that  tlie  waters  mnst  have  tlirown  out,  and  which  no  man  ever  saw 
or  caught  but  in  the  sea ;  it  is  called  the  sword  fish,  the  one  that 
carries  a  high  snout  at  the  extremity  of  the  upper  Jaw ;  that 
ferocious  swoi-d  full  of  sharp-edged  leeth  (on  both  edges)  closely 
spaced.  And  this  one  1  found  dead,  out  of  the  lake,  must  have 
come  into  it  by  said  outlet,  and,  although  over  12  feet  long,  it  was 
small,  because  the  sword  was  small,  not  more  than  one  palm  and 
three  fingers  long,  and  not  wider  at  the  root,  the  widest  part, 
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than  two  fingers.  There  is  a  great  variety  of  fish,  and  the  water 
is  good  and  healthy,  not  very  light  nor  heavy."  ( Yol.  iv.  page  63.) 
'^The  common  food  of  the  Indians,  and  one  they  are  very  fond 
of,  is  the  river  and  sea  fish  ;  they  are  very  skilful  in  fishing  and 
in  the  artifices  they  use  for  the  purpose.  And  as  some  use  fishing 
rods  in  Spain,  the  Indians  in  the  same  way  fish  with  long  and 
flexible  poles  well  adapted  for  the  purpose,  and  with  line  and 
bows,  ami  more  commonlj'  with  well-made  cotton  nets;  and  also 
with  inclosures  and  partitions  built  in  the  shape  of  palisades, 
and  from  their  canoes  or  boats.  And  they  also  employ  a  cer- 
tain herb  called  baygna^  which,  thrown  in  the  water,  intoxicates 
the  fish  and  after  a  short  lime  they  come  to  the  surface  lying 
on  their  backs  asleep  or  stunned ;  and  the  people  take  them  with 
their  bands  in  large  quantities.  This  baygua  is  similar  to  bexuco.-' 
*'  But  besides  the  fish  thus  taken  from  the  rivers,  they  catch  large 
quantities  of  them  in  the  manner  I  staled  hereinbefore.  And  it 
is  my  belief  that  these  fishes  from  this  countr}^  are  healthier  than 
those  from  Spain,  because  they  contain  less  phlegm,  but  the}'  are 
inferior  in  taste,  though  here  are  some  ver}'  good  ;  such  as  small 
and  large  lisas^jiireles^bemujuelas^  mojari-as^  guabinas^  palomefas 
bihabacas^sdvalos^robalos^parquetas^ca^ones^sardinetus^comudas^ 
pulpos^  tollos^  corbinitas^  agujas^  linguados^  agedias,  salmonades 
(I  do  not  mean  salmons),  hortias  (oysters),  almejas  (clams),  and 
shell-fish  of  many  kinds ;  langostas  (lobsters),  cancrejos  (crabs), 
jaybos^  camurones  (shrimp),  rajos^  many  and  in  some  places  very 
large;  anguilas  (eels),  vwrenas  (raura?nas)  numerous  and  very 
large;  tiburones  (sharks),  lobos  marinos  (sea  lion),  etc."  (Yol.  i.  p. 
424.) 

'*  They  fish  with  poles,  in  imitation  of  the  fishing  rod  used  in 
Spain,  and  with  lines.  I  sa^'  the^'  learne<l  this  way  of  fishing  from 
the  Christians,  because  the  Indians  had  no  fish-hooks.  Leaving 
out  these  two  ways  of  fishing  from  those  I  have  mentioned,  they 
used  to  fish  constantly  in  other  manners,  and  also  with  judrias 
and  with  a  kind  of  trap,  in  the  rivers."     (Yol.  i.  p.  425.) 

The  worthy  chronicler  must  not  be  judged  too  harshly  for 
bis  assumptions  respecting  the  communicability  between  the  sea 
and  lake,  because  of  the  presence  of  sawfish  and  other  marine 
types.  In  our  days  naturalists  have  based  hypotheses  and  classi- 
fications upon  even  less  data  and  in  spite  of  known  facts. 

The  earliest  of  the  historians  of  Nicaragua  was  also  the  most 
full  and  satisfactory  in  his  account  of  its  fishes.     Later  travellers 
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'  (tVAiurt  added  awtorlnlly  to  the  ichlh^-ography  of  the  couiilry, 
imd  tbe  •UoaionB  to  the  tULcij  mit<ic  by  Belt,  Stout,  Boyle,  vtc,  it 
^  HDiwcesssiy  to  recapitiil«te ;  tlicy  have  chiefly  adverted  to  Uio 
preMDCe  of  sharka  ia  tlio  lake ;  the  existence  of  the  eawfisU  has 
even  by  Sqnier  been  regariled  as  apocryiibnJ. 

AlaoetiU  of  onr  JcnowlcOge  of  the  fish  fauna  of  the  lake  has 
ia  flMit  been  g^ned  irllhin  the  lust  twelve  or  thirteen  yenrs. 
With  the  exoeption  of  Vague  Allusions  to  the  fishes  referrefl  to, 
nothiaghad  been  pablUUeil  respccLing  them  till  the  year  1861. 

Ip  1864t  in  the  fifth  ToIuuic  of  the  "■  Catalogue  of  tbe  Fishes  in 
the  British  Mawiini"(piigc  H5),  Dr.A.GiintherdcBcriltedaBpcGies 
of  Siliiria  nnder  the  nanic  rimelodua  nicaraffuensia  ( ^  Jlhamdia 
niccraguatuia)  proaenteil  by  Capt.  J.  M.  Dow. 

In  1861,  ftUo,  in  a  **  Iteport  of  a  Colleetioii  uf  Fiahee  made  by 
Heurt.  Dow,  Oodmaa,  and  Salvin,  in  Uuntetnaln"  (Proc.  Xool. 
800^  London,  for  1864,  pp.  144-154],  Dr.  Qunther  introduced  four 
new  ■peoies,  via.:  SUnlrin  tovgivi-pii  (^  I'hilypnus  longiceps), 
Seroa  citrineUua,  Beros  tiicaragucitMs,  and  Eerog  Dovii,,  all  of 
which  hadbeenobtaineii  by  Capt.  Dow  from  the  lake. 

In  1866,  In  the  aixth  volume  of  the  "  Catalogue  of  the  Fisliea 
in  tlie  Brittah  MDaenm,"  Dr.  Giiuthcr  made  kuown  two  species  of 
Cyprinodonts,  viz. :  Ganibm'ia  nicaraouerms  and  PaciHa  Dom'i, 
both  of  which,  like  all  the  previously  described  species,  were  due 
to  Capt.  Dow. 

Finally,  in  1868,  in  "  An  Account  of  the  Fishes  of  the  States 
of  Central  America,  based  on  collections  made  by  Capt.  J.  M. 
Dow,  J.  Godman,  Esq.,  and  0.  Salvin,  t^sq."  (Trans.  Zool.  Soc 
London,  v.  6,  pp.  377-494,  pi.  G3-87),  Dv.  Giinther  introduced 
still  another  new  species  of  Heros — Herot  longimanus. 

In  the  same  memoir  (p.  405)  Dr.  tiiinther  also  gave  a  full  list 
of  the  fishes  so  far  received  from  the  lake,  which  then  numbered 
nine  species,  and  contrasted  them  with  those  from  other  hydro- 
graphic  haains,  viz. : — 

"  E.  Lake  of  Nicaragua .Also  the  fishes  of  this  lake  are,  with 

two  exceptions,  peculiar  ;  like  Lake  Managua,  it  appears  to  have 
been  part  of  a  marine  channel. 

Eleotris  longiceps.  I  Heros  labiatus  (Lake  of  Managua) 

Heros  longimanus.  Pimelodua  ntcaraguenais. 

citrinellus.  \  Qambuiia  nicaraguenais. 

dovii.  I  Pcecilia  dovii    (in    common  witb 

nicaraguensig.        \     Lake  Amatitlan)." 
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The  element  of  especial  interest  in  connection  with  the  ichth yic 
fauna  of  the  lake,  is  the  association  of  forms  that  we  are  in  the 
habit  of  regarding  as  characteristically  marine  with  those  that  are 
at  least  as  exclusively  fresh-water  types.  Thus,  with  the  species  of 
Cichlids  and  Characinids,  of  which  no  representatives  have  been 
found  in  marine  waters,  we  have  a  species  of  Megalops^  a  shark, 
and  a  sawfish.  The  association  of  the  Plagiostomes  in  fresh  water 
is  not,  however,  unique.  As  has  long  been  known,  a  similar  in- 
stance of  combination  occurs  in  the  Philippine  Islands.  '^  Near 
Manila,"  says  Mr.  W.  W.  Wood,*  "is  the  Laguna  de  Baij,  a  large 
sheet  of  water  some  ninety  miles  in  circumference,  divided  by  an 
island  and  two  peninsulas,  from  which  it  is  often  spoken  of  as  the 
lakes.  This  lagoon  receives  the  waters  of  the  small  rivers  of  the 
provinces  of  the  Laguna  and  Morong,and  its  only  outlet  is  the  river 
Pasig,  which  flows  with  the  bay  between  the  military  city  and 
suburbs  of  Manila."  ^'  The  water  of  the  lake  is  quite  fresh,  and, 
after  settling,  perfectly  potable."  In  this  lake  are  found  a  sawfish, 
which,  according  to  A.  B.  Meyer,*  is  specifically  identical  with  the 
Prisiia  Perotettii  of  the  sea,  and  a  shark  which  has  not  been  specifi- 
cally identified,  but  which  is  said  to  be  "a  small  species  of  dog-fish, 
and  quite  harmless."  It  is  also  known  to  naturalists  that  sharks 
frequently  ascend  to  a  considerable  distance  up  rivers,  and  that  in 
large  rivers,  especially  several  in  South  America,  species  of  rays, 
not  known  to  occur  elsewhere,  arc  found. 

The  Megalops  has  not  hitherto  been  known  to  occur  in  bodies 
of  fresh  water  so  isolated  from  the  sea  as  is  Lake  Nicaragua. 

These  instances,  supplemented  as  they  are  by  many  others,  are 
sufidcientto  convey  a  caution  against  too  extensive  generalization 
of  the  physiographical  conditions  hinted  at  by  fossil  remains  of 
aquatic  types. 

The  why  and  wherefore  of  such  combinations  of  species  are 
not  entirely  apparent.  They  may  have  resulted  (1)  from  the 
intrusion  of  the  salt-water  types  into  the  fresh  waters,  or  (2) 
from  the  detention  and  survival  of  the  salt-water  fishes  in  inlets 
of  the  sea  that  have  become  isolated  and  gradually  become  fresh- 
water lakes.  On  the  whole,  it  appears  more  probable  that  the 
latter  is  the  case.  By  the  uplift  of  the  land,  an  inlet  of  the 
Pacific  Ocean  might  have  been  shut  off  from  communication  from 

'  Nature,  xiii.  p.  107,  1875.  «  Nature,  xiii.  p.  167,  1875. 
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tlie  ocean,  niid  the  cliitiactei-  of  tlie  wator  would  bo  soon  cbangvd 
liy  the  copioiiB  showers  of  tliiil  trop'ii;ul  country.  The  eiiark,  mnw- 
Hsli,  mcgalops,  and  other  spcuiea  moslly  rotiml  in  tlio  nea,  had, 
however,  time  to  accominodato  theinselv<;s  to  tlie  altered  condi- 
tions, and  iu  this  connection  it  must  be  rcmeiut>ered  too,  tUat 
most  of  the  types  in  question  urc  kuown  to  voluntarily  ascend 
high  lip  streams  nud  even  into  fresh  water.  The  nninerous  rapids 
of  lUe  river  discharging  from  the  lake  discourage,  however,  the 
idea  that  the  species  enumerated  have  voluntarily  ascended  that 
river  and  entered  the  lake.  The  concurrence  of  the  fresh-walcr 
fi!>lifii  with  the  others  and  their  entrance  into  the  lake  from  the 
surrounding  streams  would  bo  merely  a  question  of  time, 

With  these  remarks  we  close,  and  preface  the  descriptive  por- 
tion with  a  list  of  the  s^iecies  enumerated. 

GaaiWM. 

Philypnus  longiceps. 

Cit-nr-iu^:. 

11  pros  rnstmtuB. 

louKimanus, 

Uliiutus. 

citrinellus. 

basllarls. 

Dovii. 

nicaritgucDSis. 

IXlltCQtUB. 

cenlrarcbua. 
NfCtroplus  iiicaragueiisis. 
Athkkikida:. 

Cliiro  stoma  giiatamalt-'nsii. 

CvrKlSOD0KTID,B. 

Ganibusin  nicnraguensis. 
Pojcilia  Dovli. 

Opiftlionemu  lil>ei'tali8. 

Slegalops . 

CnA»ACINII»«. 

Chalcinopsis  denies. 
BramoeUarax  BraDsfordii. 

Sll.UTllDVK. 

llhawdia  nicaragucnBis. 
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PBISTIDiE. 

Pristis  antiquoram  ? 

Galeorhinidjc. 

Eolamia  nicaraguensis. 

OOBIID2I. 

Fhiljpniii  longioepi. 

Eleotris  longicepB^  Gtlir.,  Proc.  Zool.  Soc.  London  for  18C4,  p.  151. 

— — -     Glhr.,  Trans.  Zool.  Soc.   London,  vol.  vi.  p.  440, 

1868. 

Two  specimens  were   obtained,  agreeing  well  with  Giintlier's 
description  of  the  species  in  question. 


Heros  roitratni. 

The  form  is  that  of  the  Helleri  type.  The  back  declines  rather 
rapidly  to  the  tail,  and  in  front  of  the  dorsal  is  slightly  gibbous. 

The  height  is  contained  two  and  one-third  times  in  the  extra- 
caudal  length.  The  caudal  peduncle  is  one-third  higher  at  its  base 
than  long.  Its  greatest  height  bears  to  its  length  the  ratio  of  10 
to  8.  The  head  is  acutely  pointed,  and  the  snout  above,  recti- 
linear. The  length  of  the  snout  exceeds  half  that  of  the  head. 
The  inter-orbital  area  is  nearly  flat.  The  preoperculum  and 
cheeks  are  very  oblique.  The  buccal  scales  are  in  six  rows.  The 
jaws  are  normall}'  developed.  The  superior  maxillary  terminates 
at  a  vertical  a  little  nearer  the  eye  than  the  snout,  and  the  articu- 
lation of  the  lower  jaw  is  also  notably  in  advance  of  the  eye. 
The  lips  are  moderately  developed,  and  the  lower  ones  separated 
by  a  broad  fraenum  at  the  middle. 

The  dorsal  fin  is  well  developed ;  the  anterior  spines  are  rapidl}' 
graduated,  the  rest  subequal ;  the  soft  rays,  when  bent  back, 
extend  a  little  beyond  the  basal  third  of  the  caudal.  The  anal 
fin  commences  under  about  the  twelfth  dorsal  spine;  its  first 
four  spines  rapidly  increase,  and  its  last  two  moderately ;  the 
soft  part,  when  bent  back,  extends  a  little  beyond  the  basal  fourth 
of  the  caudal.  The  caudal  enters  four  and  one-third  times  in  the 
extreme  length,  and  is  subtruncate,  but  slightly  emarginated  in 
the  middle.  The  pectoral  fins  are  well  developed,  and  extend 
about  as  far  backwards  as  the  first  anal  rays.  The  ventral  fins 
have  filamentary  raj-s  which  extend  backward  to  the  last  anal 
spine. 
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The  oolor  la  a  bronzed  olive  indistinctly  crossed,  tit  least  Sii  the 
lyoangibytwo  Imnds,  one  under  the  dorsnt,  nnd  tbc  other  Mow  its 
lut  rsya;  later,  tbtae  rude  out  more  or  less,  leaving,  of  tbo  first, 
mily  a  ralher  iLdistincl  dorsal  saddle  under  the  median  spines, 
and  of  the  second,  a  distinct  black  spot  below  the  Intcrol  line. 
A  blaok  apot  nlso  exists  at  the  bnsc  of  the  caudal  fio,  mostly 
above  the  lateral  line.  The  brenst  and  lower  surface  of  the  head 
bPODsed  or  blackish  towards  maturity'. 

The  dorsal  at  its  spinons  pnrt  is  dusky  and  immaculate,  but  in 
ft*  soft  portion  diversified  by  dusky  areas  in  three  or  five  rows, 
separated  by  narrow  liglit  interspaces.  The  nnal  is  more  nearly 
nniforai,  hot  still  has  a  few  light  spots.  The  caudal  is  reticulated 
by  bright  Interspaces  on  a  dusky  ground.  The  pectorals  are 
spotless.    Tbc  vrntrala  dusky. 

This  species  is  quite  charaotoristic  in  tlie  extension  of  the 
rostram,  aod  is  thus  readily  distinguished  from  at  lunsl  any  of  the 
Nicaragnan  species,  if  not  from  any  yut  mnilc  known.  It  is 
apparently  most  nearly  related  to  the  Heron  affinig  (Oiinthcr),  of 
Lake  Peter.  Kkvcn  s|K>L'iLQeus  of  various  sizes  were  obtained  by 
Dr.  Bransford. 
Hwoi  loBglmtaui. 

lUros  longimanui,  Gtbr.,  Trans.  Zool.  8oc.  Loudon,  t.  YI.  p.  453, 
pi.  73,  fig.  3,  1B88. 

But  one  half-grown  specimen  was  obtained  by  Dr.  Bransford. 

Harof  Ubistni. 

ITeroi  liibiatut,  Olbr.,  Proc.  Zool.  Soc.  Loudon,  fur  18S4,  p.  37,  pi.  4, 

fig.  1,  1804. 
Herat  labialui,  Olhr.,  Traas,  Zool.  Soc.  London,  v.  YI.  p.  436,  1B68. 
Heroi  aitriutllnt. 

Heros  cClrinelliu,  Gllir.,  Proc,  Zool.  Soc.  London,  for  1864,  p.  103,  1804. 
Heron  eitrinellui,  Gllir.,  Trans.  Zool.  Soc.  London,  v.  VI.  p.  459,  p], 
71,  fig.  1,  1808. 
Fonr  specimens  were  obtained,  whicli  apparently  belong  to  this 
species,  although  none  exactly  agree  with  the  description  or  figure 
published  by  Dr.  Qiinther. 
Eeroi  baaiUrit. 

The  form  is  that  of  the  Margaritifer  and  Citrinellua  type.  The 
back  declines  moderately  to  the  tail,  and  is  regularly  decurved  in 
front  of  the  dorsal  fln ;  tlie  height  is  contained  two  and  one-third 
times  in   the  extra-caudal  length;  the  caudal  peduncle  is  not 
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much  higher  at  its  base  than  long,  and  it  decreases  very  gradually 
to  the  fin  ;  the  head  is  normal,  and  the  snout  above  convex  and 
blunt  in  front,  the  length  of  the  snout  is  little  more  than  a  third 
the  length  of  the  head ;  the  interorbital  area  is  slightly  raised ; 
the  preoperculum  is  nearly  vertical ;  the  buccal  scales  are  in  four 
rows ;  the  jaws  are  normall}''  developed ;  the  supra-maxillary  ter- 
minates at  a  vertical,  very  little  in  advance  of  the  orbit;  the  lips 
are  moderately  developed,  and  are  free  all  around ;  the  teeth  of 
the  outer  row  are  of  rather  large  size ;  the  dorsal  fin  is  mode- 
rately developed;  the  anterior  spines  are  normally  graduated, 
the  rest  subeqnal ;  the  soft  rays  when  bent  back  extend  nearly  to 
the  terminal  third  of  the  caudal ;  the  anal  fin  commences  under 
the  thirteenth  dorsal  spine,  its  first  three  spines  are  rapidly,  and 
the  succeeding  moderately,  graduated  ;  the  largest  soft  rays,  when 
bent  back,  reach  the  second  third  of  the  caudal ;  the  caudal 
enters  four  and  a  third  or  four  and  a  half  times  in  the  extreme 
length,  and  its  margin  is  convex-truncate ;  the  pectoral  fin  extends 
to  the  vertical  of  the  third  and  the  ventral  fin  to  that  of  the  fourth 
or  fifth  anal  spine. 

D.  xvL  12.     A.  vii.  8. 

The  color  is  bronzed-olive,  with  (in  the  young,  at  least)  seven 
bands;  in  the  fourth  band  is  developed  a  distinct  blackish  spot 
just  under  the  lateral  line,  and  on  the  base  of  the  caudal  fin,  above 
the  lateral  line,  is  another,  but  smaller,  blackish  spot ;  the  dorsal 
and  anal  fins  are  dusky,  but  the  soft  parts  much  darker  at  the  base 
than  on  the  rest  of  their  fins  and  surface;  the  caudal  fin  is  also 
much  darker  at  its  basal  third  than  behind ;  the  pectoral  and  ven- 
tral fins  are  dusky  and  uniform,  save  that  the  filamentary  rays  of 
the  ventrals  are  darker. 

The  species  is  quite  nearly  related  to  a  number  of  species,  and, 
among  the  Nicaraguan  ones,  next  to  the  Heros  longimanus^  but  its 
combination  of  characters  sufficiently  difierentiates  it  as  a  distinct 
species  from  any  previously  well  characterized.  It  is  one  of  the 
most  abundant  species  of  Lake  Nicaragua. 

liros  dovlL 

Ileros  dovi'iy  Gthr.,  Proc.  Zool.  Soc.  London,  for  1864,  p.  154,  1864. 
Heros  dovii^  Gthr.,  Trans.  Zool.  Soc.  London,  v.  VI.,  p.  461,  pi.  73,  fig. 
4,  1868. 

No  specimens  were  obtained  by  Dr.  Brausford. 


} 
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llfros  niearagueiitit,  Ollir,  Proc.  Zool,  800.  Loudon,  for  ISM,  p.  13S, 

lec-i. 

//fT-nn  nir.ariisaf}ifi»,  Ollir,  Tmns.  Zool.  9i)c.  London,  V.  VI.,  \i   463, 
p].  77,  fig,  1.  1888. 

Xo  spi'L-imeus  ore  in  Dr.  Bransfoifl's  collection. 
Htroi  baltMta*. 

Tlie  Torm  is  tliat  of  the  Oodmanni  lypc;  llic  back  ileclincs 
ratlier  slowly,  ntid  In  a  gentle  cmvo  to  tiie  tail, and  in  Tront  of  llif 
dorsal  is  boldly  ileoiirved  to  Llio  forcbead ;  the  height  la  contnin^l 
rather  nioru  than  tivo  and  n  half  tlniRM  En  ihtt  extr!i-(;audal  length ; 
the  cjitidiil  peduncle  ia  little  higher  than  long,  ami  gradually  dlinin- 
ishea  to  the  tall;  the  head  Is  abbreviated  and  tUo  anont  convex 
above  and  almost  snli-trmicalfid  iu  n-oiit;  the  length  of  the  snout 
unttir^  tvro  and  a  half  times  in  tlial  of  the  head ',  the  intcr-orbital 
area  is  flat ;  the  preopcrcidnm  mostly  vertical,  but  convexiy  pro- 
tuberant at  the  angle;  the  hnceel  Rcalca  are  In  five  rows;  the  Jans 
are  norniuUy  dcvelupud ;  tlic  siiprn'ninxillary  ternitnntea  at  a  ver- 
tical in  front  of  the  orbit-,  the  tower  lip  ia  indicntcd  by  an  obno- 
leto  fold  wanting  towards  the  eymphysio ;  the  ti-eth  in  tlie  onlpr 
row  are  luodorately  enlargitd  ;  tlie  dorsal  (In  is  slightly  develojied  ; 
the  anterior  spines  .ire  vntlier  slowly  •ji-ii.hint.-d.  !iii-l  the  rot  siili- 
equal ;  the  longest  soft  rays,  when  bent  back,  extend  to  the  ter- 
minal half  of  the  caudal ;  the  anal  fin  commences  under  abonC 
tbc  fourteenth  dorsal  spine;  tlic  spines  at  first  rapidly  and  then 
gradually  inci-ease  in  length  backwards;  the  longest  Bofl  rays, 
when  bent  back,  reach  the  second  third  of  the  caudal  fin;  the 
caudal  On  enters  four  and  a  third  times  in  the  extreme  length,  and 
is  slightly  cmarginated;  the' pectoral  fins  reach  backwards  to  the 
vertical  of  the  third  anal  spine,  and  the  filamentary  rays  of  the 
ventral  fins  extend  to  the  fourth  or  fitlh  anal  spine.     . 

D.  xviii.  10.    A.  vii.  7. 

The  color  (in  spirits)  is  yellowish-orange ;  a  rather  broad  black 
band  extends  from  the  post-ocular  region  across  the  operculum 
and  shoulder,  along  the  flanks  to  the  spot  at  the  base  of  the  caudal 
fin.  The  back  in  front  of  the  dorsal  has  also  .1  blackish  spot,  and 
under  the  base  of  the  dorsal  Qu  arc  more  or  less  defined  dark  areas 
or  spots;  the  dorsal  fin  is  dusky  and  immaculate,  as  are  also  the 
nual  and  caudal ;  the  pectoral  fins  are  yellowish  at  the  base  and 
dusky  beyond,  and  the  ventral  have  the  outer  rays  dusky  (but 
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with  the  edge  of  the  external  lighter)  and  the  inner  yellowish  ;  the 
branchiostegal  membrane  below  is  orange  or  yellowish,  and  the 
breast  slaten^olored. 

This  is  also  an  abundant  and  characteristic  species.  Of  the 
previously  known  Nicaraguan  species  it  seems  to  most  resemble 
the  Heros  nicaraguensia^  but  is  so  decidedly  distinct  as  to  need  no 
special  comparison. 

Hcrot  oeatrarehm. 

The  form  is  of  the  MuUispinosus  t3*pc;  the  parts  above  and 
below  the  longitudinal  axis  are  nearly  equally  balanced ;  the  back 
declines  moderately  in  a  curve  towards  the  tail  and  in  front  of  the 
dorsal  is  slightly,  but  regularly  decurved  towards  the  forehead  ; 
the  height  is  contained  twice  in  the  extra-caudal  length  ;  the  caudal 
peduncle  is  very  short,  its  height  at  the  root  being  twice  as  great 
as  it  is  long,  and  it  comparatively  rapidly  narrows  to  the  caudal ; 
the  head  has  the  forehead  slightly  gibbous,  and  the  snout  is  recti- 
linear and  pointed  in  front ;  the  length  of  the  snout  is  little  more 
than  a  fourth  of  that  of  the  head ;  the  interorbital  area  is  slightly 
raised ;  the  preoperculum  is  nearly  vertical  and  at  the  angle  boldly 
rounded ;  the  buccal  scales  are  in  five  rows  ;  the  jaws  are  normally 
developed ;  the  supramaxillary  terminates  at  a  vertical  about  a 
pnpirs  length  in  advance  of  the  eye ;  the  lips  are  moderately  de- 
veloped and  the  lower  is  interrupted  in  front ;  the  teeth  of  the 
outer  row  are  rather  strong;  the  dorsal  fin  is  moderately  deve- 
loped; the  dorsal  spines  increase  in  a  regular,  bold  curve  from 
the  first  to  the  sixth,  and  the  following  are  nearly  equal ;  the 
longest  rays  bent  backwards  extend  for  the  length  of  the  basal 
half  of  the  caudal;  the  anal  fin  is  very  long  and  commences  under 
the  ninth  dorsal  spine;  the  spinous  portion  is  not  much  less  than 
three  times  longer  than  the  soft ;  the  first  three  spines  are  rapidly 
graduated  and  the  following  ones  nearly  equal ;  the  longest  soft 
rajs  reach  backward  to  the  terminal  half  of  the  caudal;  the  caudal 
fin  forms  a  quarter  of  the  extreme  length,  its  angles  are  round  and 
the  posterior  margin  slightly  emarginated ;  the  pectoral  fin  ex- 
tends  backwards  nearly  to  the  vertical  of  the  fifth  or  sixth  anal 
spine ;  the  ventral  fins  also  reach  to  nearly  the  same  point. 
D.xvi.  +  8;  A.  X. -f  9. 

The  color  is  bronze-olive,  with  seven  indistinct  cross-bands  ;  at 
the  base  of  the  tail  is  a  faint  spot  chiefly  above  the  lateral  line  *,. 
the  fins  are  dusky  and  emaculate. 
13 
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[tio  Bpecios  is  relntcd  to  the  Heron  multinpinotim,  but  l*  dU- 

gulshed  Biilllciently  by  the  characters  spociflcd  in  the  (lowrip- 

jtlfon.     The  Bjieoiraeu  preserved  iit  lenst  is  entirely  destitut«  of 

ttlie  dietiiit^t  luTigitiiiliiiiil  band  wliicli  clmracterizes  the /T.  rn'if/i> 

Pt/n'no^"«,  A»d  is  nisu  diatlnguishcd  liy  n  sliglit  gibbOHily  above  tlic 

orbit  whicL  contrasts  with  the  straight  profile  oT  the  ol<lcr  species. 

Bill  one  specimen  was  procured.     liotli  in  physiognomy  nnd  in 

the  Dumlier  of  the  annl  spines  it  resembles  the  genus  Ctmirarchm 

of  Nortli  AmericR,  nnd,  hence,  the  name  is  very  appropriate,  inas- 

much  as  it  serves  to  recull  this  resemblance  as  well  us  to  iitdicatc 

the  great  number  dTspines.    The  group  of  which  It  is  a  rcprtsuii- 

I  talive  may  receive  the  suligeneric  name  of  Archocentrim, 

L  VMtroplni  niearftgneinij, 

"      Tlie  form  is  nlnioal  entirely  llml  of  NeMropHji  nematoput :  the 
back  declines  equally  slowly  backwards,  bnt  in  front  of  the  dorsul 
falls  in  a  more  regular  convex  line  to  the  forehead;  the  height 
equals  two-fifihs  of  the  estrn-caudal  lengtli ;  the  caudal  [icninnclc 
I   }b  slender,  and  its  lengtli  equals  the  height;  the  head  is  short, and 
KShe  snout  convex  forwards  and  siibtnmcated  in  front ;  the  length 
W{or  depth)  of  the  snout  equals  nearly  half  that  of  the  liaad  ;  the 
r  inlerorbiial  area  is  convex;  the  jirenpfreulum  moderately  ohlifpic; 
the  suprn-maxillaries  terminate  at,  a  vertical  about  apupil's  length 
in  advance  of  tlie  orbits ;  the  lips  are  moderately  developed,  the 
lower  interrupted  by  a  broad  isihmtis  in  front ;  the  dorsal  spines 
increase  in  a  bold  curve  from  the  flrat  to  the  Qfth  and  the  rest  are 
Bubequnl ;  the  soft  rays,  when  bent  back,  reach  nearly  to  the  ter- 
minsl  hair  of  the  caudal ;  the  anal  fin  commences  about  under  the 
fourteenth  dorsal  spine;  the  first  three  spines  rapidly  increue, 
the  succeeding  slower ;  the  longest  rays  reach  to  the  second  third 
of  the  caudal  fin ;  the  caudal  fin  forms  about  a  fourth  of  the  ex- 
treme length  and  its  posterior  margin  is  tnincated  ;  the  pectoral 
fin  extends  to  about  a  vertical  with  the  anus  ;  the  ventral  fln  to 
about  the  third  or  fourth  anal  spine,  the  filament  of  the  external 
ray  being  moderately  produced. 
D.  xviii.  +  11;  A.  vii.  +  ^. 

The  color  is  olive-brown,  and  almost  uniform.  The  flns  are 
also  uniform  save  that,  perhaps,  the  soft  portion  of  the  dorsal 
and  anal  are  darker  at  the  base. 

The  species  is  very  closely  related  to  the  type  and  hitherto  only 
known  species  of  the  genus  Neetroplus  {N.  nematoput),  but  is 
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distinguished  by  the  simple  convex  forehead,  and  the  more  trtin- 
cated  snout,  the  truncated  caudal,  the  less  elongated  ventral 
filaments,  and  the  uniform  color  of  the  operculum.  Three  speci- 
mens were  obtained. 

ATHERINID2I. 

Chiroctoma  gvatamaleniii. 

Atherinichthys guatemalensii,  Gtlir.,Proc.  Zool.  Soc.  London,  for  1864, 

p.  151,  1864. 
Gtbr.,  Trans.  Zool.  Soc.  London,  v.  VI., 
p.  443,  1868. 

Nine  specimens  were  obtained  which  doubtless  belong  to  this 
species,  although  they  do  not  entirel}'  agree  with  the  description, 
which,  however,  is  too  brief. 

C7PRINODONTID2I. 

Gambmia  niearagueniis. 

Gaiihbuiia  nicaragutnsu^  Gthr.,  Cat.  Fishes  B.  M.,  v.  YI.,  p.  886,  1866. 

Gtbr.,  Trans.  Zool.  Soc.  Loudou,  v.  VL,  p. 
488,  pi.  82,  fig.  8  (fern.),  1808. 

Known  only  through  the  description  and  figure  published  by 
Dr.  Gunther. 

PoNiliaDoviL 

Verified  Synonymy, 

Pacilia  Docii,  Gthr.,  Cat.  Fishes  B.  M.,  v.  VL,  p.  844,  1866. 

Possible  Synonymy. 
Oambusia  plumbea^  Troschel,  Reise  Mex.  von  Miiller,  v.  III.,  p.  106. 
Five  specimens  were  obtained. 

CLUPBID^I. 
Opiithomeaa  libertatii. 

Helena  libertatis^  Gthr.,  Proc.  Zool.  Soc.  London,  for  1866,  p.  603, 1867. 
Clupea  libertatis,  Gthr.,  Cat.  Fishes  B,  M.,  v.  VII.  p.  438,  1868. 

Gthr.,  Trans.  Zool.  Soc.  London,  v.  VI.,  p.  487, 1868. 

Two  small  si)ecimens  were  obtained. 

ELOPID2I. 
Magalopi . 

The  Megalops  is  a  most  beautiful  fish,  with  olive-green  back,  and 

Bides  frosted  with  silver.     The  specimen,  of  which  only  two  scales 

were  preserved,  sprang  upon  the  deck  of  the  river  steamer  while 

going  down  the  Toro  Rapids — the  first  set  after  leaving  the  lake. 


PBOCEEDINOS  OF  THE  ACAPEHT   QV  [1811. 

'  n  in  1873,  one  that  weighed  62  Iha,  Bprnng  into  our  hoal. 

nB,  l*tT3,  wliilt  encamped  nt  llie  lieftd  of  tlio  Toro  Hajiidn, 
my  evfning.Jitst  liefore  sunset,  one  of  these  inagnificcnt  n^b 
'oarne  close  under  tlio  grassy  bunk  to  piny  in  Lhu  deep  swift  cur- 
rent.    It  nould  make  its  appearancot  anil,  turning  on  iL«  Hide, 
'fllonly  sinli  and  rise  Again,     One  evening  I  stood  in  wait  with  a 
^<Iurpoon,  the  blade  of  which,  ahout  eight  iiiciies  long,  was  armed 
^ith  four  or  five  barbs,  nbont  an  inch  in  length.     On  the  fisli'a 
lach  the  harpoon  was  hurled  and  buried  six  inches  in  the 
behind  its  Bhoulder.     The  terrified   animal   rushed  down 
m  in  a  style  that  made  our  hnnds  l>urn  an  the  long  line  spun 
»ngh.     Three  men  were  required  to  hold  it,  but  in  five  lulniiles 
.  lias  apparently  exhausted  and  allowed  itself  to  be  hauk-d  up 
I'Bear  the  banlc.    Two  Indiana  were  sent  out  in  a  canoe  to  land  it, 
JBfeut  when  tnuehod,  it  gnvc  a  eonrulsivc  spring,  tearing  away  and 
^■'leaving  chunks  offlesb  on  each  liarb.    Tlie  flesh  nf  this  fltth  ia  rather 
^Hifioaree,  but  much  eaten  by  the  natives.     (Bmnsford.) 

^B  CHARACIKIDXI. 

^^VOWeiBoidi  dntn. 

^B  Hrj/eon  dentux.  fllhr..  Proc.  Znol.  Soc.  I.nndon,  for  18(10.  p.  SW. 

Chnkimv'U  drut'j,  Cthr.,  fiil.  Fi?lic»  U.  51.,  v.  V.  p.  MT.  1801. 
Gihr.  Trans.  Zool.  Boc.  London,  v.  VI.  p.  478,  pi.  83,  f.  3,  1884. 
The  height  of  the  body  is  contained  three  and  one-third  times 
in  the  total  length  without  the  caudal ;  the  length  of  the  head  is 
a  little  less  than  four  times ;  the  maxillary  extends  to  a  vertical 
with  the  front  of  the  pupil  of  the  eye ;  the  snout  is  about  as  long 
as  the  eye;  the  interorbital  space  is  convex,  its  width  is  nearly 
half  as  great  again  as  the  length  of  the  snout ;  the  dorsal  fin  has 
its  origin  nearer  the  base  of  the  caudal  than  the  extremity  of  the 
snout,  and  its  posterior  is  above  the  anal ;  the  free  portion  of  the 
tail  is  considerably  longer  than  high;  the  caudal  fin  is  deeply 
forked;  the  pectoral  £u  extends  nearly  as  far  backwards  as  the 
base  of  the  ventrals.  The  color  is  olive-brownish  on  the  back, 
and  silvery  on  the  flanks  and  abdomen ;  the  scapular  arch  is 
bordered  with  blackish;  the  dorsal  fin  is  dusky;  the  anal  fin 
forwards  is  also  dusky  towards  the  free  margins. 

Two  specimens  were  collected,  which,  as  will  be  seen  from  the 
above  description,  agree  essentially  with  Ckalcinopina  dentex,  of 
Giinther;  but  one  of  them  is  distinguished  by  a  remarkable  devi- 
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ation  from  the  type  in  the  development  of  the  preopercular  and 
buccal  bones  of  one  of  the  sides. 

On  the  right  side,  the  preopercular  bone  extends  backwards 
OTer  the  interoperculum,  and  has  an  oblique  posterior  margin ; 
the  enlarged  inferior,  or  buccal,  suborbital  bone  is  more  than 
twice  as  long  as  high,  and  its  posterior  margin  is  oblique  and 
parallel  with  that  of  the  prco|>erculum ;  the  post-orbitals  are  well 
developed  and  nearly  contiguous.  On  the  left  side,  the  homolo- 
gous bones  present  essentially  the  characteristics  attributed  to 
tbem  in  the  figure  published  by  Giinthcr. 

Oenas  BBAMOCHABAX. 

Body  elongated,  compressed — fusiform,  and  with  the  belly,  in 
front  of  the  ventrals,  rounded.  Scales  of  moderate  size,  with 
entire  margins,  but  very  distinct  radiating  striae  on  their  exposed 
surfaces;  lateral  line  moderately  decurved  and  complete;  head 
moderate,  with  a  pointed  slender  snout  and  slightly  incurved 
profile ;  sub-orbital  bones  well  developed,  and  with  the  buccal 
and  combined  post-ocular  ones  suliequal  and  enlarged ;  nostrils 
close  together  and  separated  only  by  membranous  partition ; 
mouth  with  the  cleft  moderately  oblique  and  deep,  extended  at 
least  below  the  anterior  borders  of  the  eve ;  teeth  uni-serial  on 
the  jaws;  those  in  intermaxillary,  as  well  as  dentary,  being 
compressed  and  conical ;  those  of  the  former  moderate,  and  those 
of  the  latter  enlarged,  esi)ecially  on  each  side  of  the  symphysis  ; 
teeth  of  supra-maxillary  extending  along  almost  its  entire  edge, 
and  small,  compressed,  and  muticuspid  or  denticulate  ;  branchial 
apertures  ample,  the  branchiostegal  membrane  being  deeply  cleft 
and  free  from  the  isthmus ;  dorsal  fin  short  and  sub-median,  being 
above  the  space  between  the  ventrals  and  anal ;  anal  fin  mode- 
rately long,  and  restricted  to  the  posterior  half  of  the  fish's  length; 
pectorals  moderate ;  ventrals  abdominal,  and  inserted  at  nearly  a 
head's  length  behind  the  head. 

The  genus  thus  defined,  is,  in  brief,  characterized  by  the  phy- 
tiognomy  of  an  AMynnax  or  bream,  combined  with  characteristics 
of  the  genus  CytwiJOfamu,<^  and  technically,  at  least,  it  approaches 
nearest  to  the  last-named  group.  Its  distinctive  features  are 
found  in  the  association  of  characters  enumerated,  especially  the 
form,  size  of  scale,  dentition,  moderately  elongated  anal,  and 
position  of  the  ventrals. 
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■lftmoel)»r»s  BTtnifordil,  QiU. 

1).  II,  A.  2  +  2fi,  P.  Ill,  V.  I  +  8. 

The  liciglit  is  coiitHined  about  two  and  tliiee-qnarters  times  in 
e  iengtli,  excliieive  of  the  nniiilnl. 

The  heiid  ontera  three  and  two-thirds  tiniea  in  the  eame  length. 
The  eye  is  lai'ge,  its  diameter  equalling  a  quarter  of  the  Iw-mVa 
Iknjjth.    Tlic  snout  is  sonienlint  longer  than  the  eye,  ia  atleniiali.-'), 
[TadiI  projects  slight.lj'  beyond  the  lower  jaw.     Tlie  superior  maxil- 
lary bonea  are  miieh  decurved,  ami  extend  somewhat  bubiuil  the 
centre  of  the  eye. 

SILURIDA. 


imdi&  nlaaragaBiiiii. 
PiB'>lwiu»  nieuruj/iieiHtji,  Glht.,  Cat.  Fislies  B.  UuBenm,  v.  V.,p.  1*3, 

1M«4, 


Kan., 

^H      No  speoimeus  were  secured  by  Dr.  Bran^furd. 

H  FRISTIDiB. 

^K"  Prl)tii  antiqaomm. 

H      A  saw  of  the  species  of  Prii^h'g  inhabiting  Lake  Nicaragua  has 

"•keen  sent  to  the  Smithsonian  Institution  t>y  Dr.  Flint,  of  Oranu.la. 
It  essentially  agrees  with  those  of  the  I'rixlis  antiqunrum  iu  tho 
collection  of  the  Institution,  althongh  quite  well  marked  indi> 
vidually.  Tho  Inke-dweller  may  still  prove  to  be  a  form  differ- 
enliftled  B]>ecifically  from  its  marine  congener;  there  is,  however, 
no  sutHciant  reason  for  its  determination  from  the  saw. 

OALI0SHINID2I. 
BnUmla  nloarapiNtili- 

Tbe  snout  is  short  and  obtusely  rounded ;  the  distance  bctwcca 
the  mouth  and  the  extremity  of  the  snout  is  considerablj'  less 
than  (about  four-fifths  of)  the  interval  between  the  inner  anglea 
of  the  nostrils;  no  labial  fold  is  superadded  to  the  groove- at  the 
angle  of  the  mouth  ;  the  teeth  are  rather  larger  and  less  numer- 

OU8  than  usual,  e.g.,  —  =  — i — Z_L ;  the  upper  of  these  are 

25  I2-I-I  +  12 
nearly  regularly  triangular,  scarcely  notched  on  the  posterior 
margin,  and  with  both  margins  distinctly  serrated;  those  in  the 
lower  have  a  broad  two-rooted  base,  but  narrow  cusps  which  are 
very  finely  serrated  on  the  margins;  the  first  dorsal  commences 
lust  behind  the  vertical  from  the  inner  axil  of  the  pectoral  fin, 
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and  its  vertical  lieight  about  equals  the  snout  at  the  line  of  the 
nostrils,  and  is  considerably  higher  than  long  at  its  base ;  the  sec- 
ond dorsal  is  somewhat  larger  than  the  anal,  its  base  is  about 
two-fifths  as  long  as  that  of  the  first  dorsal,  while  its  height  is 
about  a  third  of  that  of  the  first ;  the  pectoral  fins  arc  moderately 
developed,  the  greatest  extent  being  considerably  less  than  twice 
the  height  of  the  dorsal. 

The  shark  of  Lake  Nicaragua  cannot  be  identified  with  any  of 
the  prevfously-described  forms,  although  closel3'  related  to  Eu- 
lamia  Milherti  and  the  kindred  species.  The  specimen  described, 
when  freshly  caught,  measured  6  feet  4  Indies  in  length.  The 
skin  and  jaws  were  preserved.  Although,  as  indicated  in  the  in- 
troductory remarks,  it  has  long  been  known  that  a  shark  was  an 
inhabitant  of  the  lake,  the  relations  of  the  species  have  been  pre- 
viously unknown,  and  the  spoils  obtained  by  Dr.  Bransford  are 
the  first  that  have  been  subjected  to  scientific  examination. 

Larger  specimens  than  that  obtained  might  have  been  procured, 
bat  Dr.  Bransford  took  the  first  caught.  There  arc  numerous 
well-authenticated  cases  of  people  having  been  killed  b}'  these 
sharks,  and  the  natives  are  very  careful  to  keep  out  of  their  way. 
Some  six  months  before  Dr.  Bransford 's  arrival  a  man  was  bitten 
by  one  near  the  place  where  this  specimen  was  taken.  A  great 
portion  of  one  thigh  and  buttock  was  cut  away,  and  he  died 
from  the  efiects.  Repeated  tales  are  told  of  similar  incidents. 
Squier  says :  "  Sharks  abound  in  the  lake.  They  are  called 
tigrones  from  their  rapacity.  Instances  are  known  of  their 
having  attacked  and  killed  bathers  within  a  stone's  throw  of  the 
beach  at  Granada.'' ^  They  are  found  throughout  the  length  of 
the  river  San  Juan,  of  sizes  varying  from  a  foot  to  over  six  feet 
in  length.  Sivers  thinks  that  they  come  up  the  river  from  the 
sea. 

*  Squier's  Nicaragua,  vol.  i.  p.  196. 
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0>  LATIXDirUTE  FKOX  CSIU.  >.  A. 
Bt  E.  OOLIiilMlTH. 

In  aonip  or  the  huge  Mucks  of  cobalt  ore  rrom  Cliili,  vlikh  «rr« 
00  exhiliition  Id  FBirmount  Park  Ust  year,  liliie  IrriiguLir  reins  ut 
m  raiueraJ  were  olMerveii ;  tliU  blue  iniuerml  «iu  sii)i|Ki«eil  Ut  be 
Ibe  Laveudalan  or  llreltbau(>t. 

TIm  LarcnilnUn  was  first  ri^iiml  at  Annabcrg.  S«xonjr,  but  ov\j 
in  very  amsll  qtumtitios.  insafllcioiil  for  th^  mitkiiigor*  quantiia- 
Ure  «nalyal«.  Prof.  Plaiuier  as  well  aa  Mr.  Llndacker—lhe  laticr 
fooDil  the  second  looalily  ■omt.'wlK'rv  in  lUv  AoHtrisn  Empirr — 
kgrve  IbaL  it  i«  coin|)usc<]  of  tlio  oxUIos  of  arsenic,  cojixier,  (.■oI>alt, 
nk-kcl.  and  walpr. 

1  fouud  in  llie  Lavendulite  from  Chill  the  same  elHineuU,  tw^ldes 
•OHM!  im|iurillt^,  as  lime,  oside  of  {ron,  •nu)  iniioliibJc  mattrr  which 
were  impos^iblf  to  separate  median  tea  lly. 

It  occura  tD  a  graj-  rough  rock  wliich  seems  to  be  Trachyte,  and 
it  is  nsKciotateil  with  En,  thrite,  the  latter  sometiiii«a  floety  CYyutal- 
lizcil.  AUliongli  the  lavcuder  blue  mineral  ecems  to  l>p,  in  tonic 
8|>t:eimeii>.  Ilii"  luo^it  roiis|ticiioua,  il  is,  tievertbeW«=,  in  tlnv.'  exa- 
minaiion  Ibund  to  be  iatimaieiy  minglecl  with  ilie  gray  granules 
of  Trachyte  in  which  it  ia  found.  This  circumstance  makes  it 
very  tedious  and  dilHcuIt  to  separate  the  pure  substance  for  ana- 
lysis. The  best  or  purest  which  I  could  obtain  was  hut  77.58  per 
cent. 

I  noticed  with  the  lens  that  the  substance  is  an  aggregation  of 
very  minute  crystals,  the  length  being  in  some  of  tbe  thia  veins 
equal  to  the  thickness  of  the  vein.  Its  hanlness  I  could  not  de- 
termine, because  the  fragments  separated  from  the  rock  were  too 
small  for  observation.  The  specifiu  gravity  I  did  not  take  on 
account  of  the  impurities  present.  Prof.  Brcithaupt  found  for 
the  Lavendulan  from  Annaberg:  11  =  2.5 — 3.  and  S.  G.=3.014. 

Color  lavender-blue;  the  powder  produced  is  paler. 

The  lustre  is  slightly  resinous,  almost  dull;  its  fracture  is  in- 
determinable in  the  small  fragments  I  possessed.  If  a  fragment 
is  held  in  the  flame  of  the  Bunscn  burner,  it  fuses  readilj-,  coloring 
the  flame  green  and  changing  tbe  blue  color  of  the  mineral  to 
black. 

Heated  in  the  closed  tube  it  affords  water. 
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On  charcoal  with  carbonate  of  soda  it  gives  copper  and  a  strong 
alliaceous  odor  indicating  arsenic. 

With  borax  in  O.  F.  a  blue  glass  is  obtained. 
In  water  it  seems  to  be  insoluble. 

Hydrochloric  acid  dissolves  it  easily  if  heated,  and  affords  a 
green  solution. 

The  following  is  the  quantitative  result  of  an  examination  of 
all  the  elements : — 

5  a  =s  86.38  per  cent. 
6u  =  31.11  " 
Co  =  1.95  " 
i'i  =s  1.05  " 
fl  =s  7.09  " 
P  s=    6.38        " 

fa  =    3.23       " 
Insol.  =11.61        " 


it 

(I 

8.27 
0.53 

1 

\  =9.08 

(( 

(( 

0.28 

(€ 

1 

J 

(( 

«( 

8.11 

(( 

98.80       " 

On  subtracting  the  impurities  from  the  sum  found,  there  re- 
mained 77.58  per  cent.;  this  is  (Considered  the  quantity-  of  pure 
substance  contained  in  the  mixture,  which,  as  remarked  before, 
could  not  be  had  any  l)etter.  If  we  resolve  the  remainder  to  a 
hundred,  the  numbers  will  then  stand  thus: — 

Xs  ^  46.89  per  cent.  containH  16.30  of  oxygen. 
Cu=»  40.10 
Co=    2.51 
]Si=    1.85 
1^  c=    9.13 

The  oxygen  ratios  of 

Xs  :   fi   :  n  =  5.4  :  3.02   :  2.7, 

or,  adopting  for  it  5  :  3  :  3,  it  will  afford  the  formula : — 

i8(Cu,Co,Ni)»-f  m 

This  formula  would  require  these  values: — 

Ss  ^  44.04  per  cent. 

Assuming  only 

Cu  =  4.").  61  per  cent. 

n  =  10.30 

The  respective  equivalents  of  the  oxides  of  cobalt  and  nickel 
Wing  lower  than  the  equivalents  of  the  oxide  of  copper,  in  the 
last  theoretical  quantities,  the  Cu  is  necessarily  greater.  The 
Bpecimcns  for  analysis  were  furnished  by  the  curators  of  the 
Academy*. 


PHU0EKI3INUB  or  Tlir.  ACAUKMY  0»  [1811. 

May  1. 
The  President,  Dr.  Rusohenhf.kokr,  in  the  chair. 
Forty-one  metnbera  preseut. 

A  pnper  entitled  "  Notes  on  tlie  Nftturai  History  or  Fort  Mb- 
tooD,  N.  C,  and  Vicinity,  No.  3,"  by  Dr.  H.  C.  i'arrow,  wm 
tprcaL-iited  fur  pulilicatiun. 


\ 


Mav  8. 
The  President,  Dr.  itrHciiENBi^ROLn,  in  the  cbair. 
Thirty-seven  members  present. 
A  jmper  entiileil  "On  the  Brsin  of  Chimicra  Monatrosa."  by 
Burt  0.  Wilder,  was  presented  for  publication. 

I  tlif.  Placenta  of  a  Motikey.—'Dr.  IT.  0.  Chapman  remarked 

I  that  as  it  Is  comparatively  i-nre  for  monkeys  to  breed  In  confliH-- 

I   ment,  and  as  llie  opportnnity  does  not  often  pivsent  Itself  of  ex- 

f  Bminiug  tlie  plucenla  in    these  animals,  a  few  remarks  on  the 

leli-r  of  tlint  stniutnre  in  llie  Macacug  tirmr^i'triniiK  misbt  not 

be  considered  superfluous.    The  young  monkey,  which  was  born 

dead  in  the  Zoological  Giirdcn,  measured  13  inches  from  snout  to  tip 

of  tail.    As  in  the  case  of  almost  all  the  old  world  monkeys  or  Catar- 

rhines,  there  were  two  placentfe,  which  measured  in  their  largest 

diameters  3  and  3^  inches  res|)eelively,  and  were  discoid  in  shape. 

The  umbilical  cord  was  7^  inches  in  length,  and   contained  one 

umbilical  vein,  and  two  umbilical  arteries.      Curiously  enough  in 

the  South  American  monkeys,  while  there  are  two  umliilical  veins, 

as  well  as  two  arteries  in  the  cord,  the  placenta  is  single. 

On  the  Earthy  Os-.ideaof  Samarekite. — P.rof.  J.  Lawrbnck  Smith 
made  some  remarks  on  tlie  anomalous  properties  of  the  earthy 
oxides  of  samarskite  belonging  to  that  class  of  the  earths  which 
are  precipitated  bya  cold  concentrated  solution  of  sulphate  potash, 
or  sulphate  of  soda.  He  gave  bis  reasons  for  believing  that  these 
oxides  contain  but  little  if  any  cerium  oxide,  and  tliat  there  is  a 
strong  probability  of  the  bulk  of  it  being  a  new  earth.  He  ez- 
pressi'd  tliese  views  with  much  caution,  liecause  more  thorough 
investigation  on  larger  quantities  might  possibly  prove  them  to 
be  iuavcuratc. 

On  3farbleized  Iron. — Mr.  Wm.  H.  Douobebtt  reported  the 
results  of  his  examination  of  a  new  article  of  enamelled  iron-ware 
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called  "Marbleized  Iron,"  which  had  recently  been  extensively 
sold  in  this  city  for  cooking  and  other  domestic  purposes. 

Some  of  this  ware  having  been  introduced  into  his  own  house- 
bold,  and  hearing  reports  of  the  enamel  having  much  lead  and  arse- 
oic  in  its  composition,  he  had  made  the  following  experiments: — 

A  pint  of  good  ordinary  so-called  "  White  Wine"  vinegar  was 
poured  into  a  new  dish  of  this  ware,  and  slowly'  evaporated  nearly 
to  dryness — distilled  water  was  then  added,  and  treated  with 
hydro-sulphuric  acid — the  resulting  precipitate  of  sulphide  of  lead 
was  then  dissolved  in  nitric  acid,  and  repreci  pita  ted  with  sulphuric 
acid  in  presence  of  alcohol  as  sulphate  of  lead,  and  weighed  183 
milligrammes,  or  over  2|  grains,  which  result  was  further  con- 
firmed by  reducing  it  to  metallic  lead  with  the  blowpipe. 

This  result  would  indicate  that  the  vinegar  had. dissolved  out 
of  the  enamel  enough  lead  to  make  about  three  grains  of  acetate 
of  lead. 

Into  another  dish  of  the  same  ware  was  put  an  ounce  of  citric 
acid,  dissolveil  in  a  pint  of  distilled  water,  and  lK)iled  for  some 
time,  and  then  treated  precisel}'  as  the  vinegar  in  the  first  experi- 
ment, resulting  in  a  precipitate  of  sulphate  of  lead,  weighing  some- 
what less  than  that  obtained  by  the  vinegar,  but  showing  that  the 
citric  acid  had  dissolved  out  a  corresponding  amount  of  lead  from 
the  enamel,  as  in  the  first  experiment.  ^ 

These  two  acids,  acetic  and  citric,  were  used  preferably  as  those 
most  likely  to  come  in  contact  with  this  ware  in  domestic  uses — the 
first  in  vinegar,  and  the  other  (citric  acid)  occurring  not  only  in 
the  orange  family,  but  being  also  present  in  the  free  state  in 
gooseberries,  currants,  cherries,  and  in  the  potato  and  onion. 

A  can  of  tomatoes  in  an  acid  condition  was  digested  in  another 
dish  of  this  ware  and  filtered — the  filtrate  treated  as  in  the  former 
ex|>erimeuts  showed  slight  but  positive  evidences  of  the  presence 
of  lead. 

Arsenic  is  said  to  be  present  in  this  enamel,  but  none  had  been 
found  after  repeated  trials,  both  by  wet  and  dry  tests. 

The  stronger  acids  and  caustic  alkalies  decompose  this  enamel. 
A  portion  of  which,  detached  with  considerable  trouble,  and  fused 
with  carbonate  of  soda  in  the  usual  way,  yielded  about  as 
follows : — 

Oxide  of  lead 13  per  cent. 

Bilica 47   "      '» 

Alumina  1 


Iron 
Lime 
Potash 
Soda 


41 


((       li 


100 


i(       (I 


paaoEKciNus  or  the  acadbut  or  [ISlT. 


May  15. 

Tie  President,  Dr.  Ruschenbeboer,  in  the  cliair. 
Tweiili7«eT«i  nieiubei-B  present. 

AeManbtoA  Orrg/irincn. — Prof.  Leidy  remarked  tlmt  liU  recent 
wtndj  of  the  Bliizopoda  hnd  led  Itim  once  more  to  make  fin  fxnin- 
hwMcn  of  tomi;  uf  tlio  Gregarines,  regarded  as  {wrtaiuiiig  to  a 
neulj  relftted  vines. 

Tbe  On^riiiea  me  eepecially  parasites  of  tbe  Articulata,  most 
of  th0  kBowB  .forma  bftving  been  found  in  insects,  crustocoans, 
BijriKwda.  and  nnnelidcs.  Must  of  those  observed  by  liimeelf 
wen  feooa  tn  vegetable  nnd  dirt  feeders.  Tlie,v  fieriuently  occupy 
*  tbe  ftlilD«lltai7  (.'niitil,  liiit  in  some  auimulB  nceiipy  otiier  orjiaiu  or 
tlie  periTiscenl  cavity.  With  kit  exieptions,  lliu  Grcgaiinesai 
DMtnrity.  eODCist  of  a  comparatively  large  niielentvd  evil,  trbieh 
fbr  COnventeDOC  may  be  named  the  body  cell,  enntinuous  atone 
pole  with  «  bidbII  uou-mieleated  cell,  wLicb  in  like  manner  tuny 
M  viewed  M  tlie  heml  cell.  Dotli  eells  arc  filled  wUb  fine  t^lobu- 
Ur  gnmulM,  WbJcb  in  mass  give  tlii;  GregsriiieG  a  tnilk-n Idte  ap- 
pMTHKA  ^O  mouth  or  trnito  of  intustiiiul  organs  exists.  The 
outer  wall  of  the  cells  is  a  thick,  structure  less,  eontraotile  endo. 
sarc;  and  withiji  this,  in  tbe  body  cell,  tliere  is  often  perceptible, 
as  in  Oregarina  laruala  of  our  common  Julus^  a  well-noHrked 
longitudinally  striated  and  apparently  muscular  layer. 

The  motions  of  the  Gregarinee  consist  of  a  kind  of  peristaltic 
action  of  the  nail  of  the  body  cell  proceeding  from  one  to  the 
other  end. 

In  the  GregsrincB,  so  common  in  several  species  of  our  earth- 
worms, tlie  head  cell  is  absent,  and  therefore  is  very  properly 
viewed  as  of  a  different  genus  from  the  more  ordinary  Oregarina 
under  the  name  of  Motiocystis.  The  Monocyslis  agilin  is  sausage- 
like  in  form,  and  is  usually  from  ^  to  j  of  a  millimetre  in  length. 
In  movement  its  contraetions  may  commence  at  one  end  and 
proceed  towards  the  opposite  end,  or  it  may  commence  at  both 
ends  proceeding  towards  the  middle,  or  may  commence  id  tbe 
latter  position  and  proceed  towards  the  ends. 

From  the  researches  of  Lieberkiihn  and  others,  it  appears  that 
the  Oregarines  of  earthworms  assume  a  globular  form  and  become 
encysted,  and  the  granular  contents  are  in  a  greater  measure  re- 
solved into  navicula-shaped  germs,  which  have  been  named  pseudo- 
naviculiG  or  navicellie  or  psorosperms.  Lieberkiihn  was  led  to 
consider  the  amwboid  periviscerol  corpuscles  of  the  earthworm, 
as  amfebn-liko  embryos  derived  from  the  nnvicellee,  but  it  is  very 
doubtful  whether  there  Is  any  relationship  whatever  between  the 
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two.  Both  Oregarines  and  navicel la-cysts  are  met  with  in  the  in- 
testine of  our  common  earthworm,  but  the  cysts  are  to  be  found 
most  frequently  and  abundantly  in  the  sperm  A^esicles.  In  the  six 
vesicles  of  an  earthworm  Prof.  Leidy  had  counted*  1640  mature 
navicel  la-cysts,  together  with  a  number  of  groups  of  immature 
cysts.  The  mature  cysts,  readily  visible  to  the  naked  e^'e,  as 
minute  pearly-white  globules,  by  transmitted  light  have  a  peculiar 
pale  blue  hue.  They  measure  about  ^  of  a  millimetre  in  diameter. 
A  cyst  burst  open  spread  its  navicellse  over  a  millimetre  square, 
and  was  estimated  to  contain  about  2500.  These  were  quite 
uniform  in  size,  and  measured  0.0133  mm.  long  and  0.00665  broad. 

E.  Van  Beneden  has  clearly  traced  the  development  of  the  Ore- 
garina  of  the  Lobster  from  Amceba-like  embr^^os,  so  that  it  is 
not  improbable  that  similar  embr3'08  may  be  derived  from  the 
navicellie. 

Tlie  Gregarines  are  usually  viewed  as  constituting  the  lowest 
class  of  the  Protozoa,  and  hence  the  lowest  of  animals.  From 
their  structure  and  mode  of  development.  Prof.  L.  considered 
them  as  holding  a  higher  rank  than  Khizopods,  and  occupying  a 
position  intermediate  to  these  and  the  Infusoria. 

Prof.  L.  further  stated  that  in  a  large  earthworm,  Lumbricus 
terrestriif^  from  the  3*ard  of  his  residence,  the  posterior  pair  of 
sperm  vesicles  alone  contained  upwards  of  a  thousand  navicella- 
cysts,  Iwsides  several  thousand  Gregarines,  Monocystis  agilis^  ex- 
hibiting the  varieties  of  condition,  such  as  have  been  represented 
by  Schmidt,  Licl>erkuhn,  and  others.  Many  of  the  Gregarines 
were  invested  with  motionless  cilia,  while  other  actively  contract- 
ing individuals  possessed  no  trace  of  these  appendages.  Some 
of  the  Gregarines  further  exhibited  transition  stages  towards 
transformation  into  navicellac^'sts.  The  latter  differed  from 
those  previously  mentioned  in  having  but  a  single  thin  mem- 
branous layer  for  their  wall  instead  of  many  layers. 

Prof.  L.  added  that  our  earthworms,  which  appear  to  be  the 
same  as  the  common  European  species,  likewise  appear  to  be 
infested  with  the  same  variety  and  kind  of  parasites.  Among 
the  latter  he  had  repeatedly  observed  the  infusorian  Anoplophrya 
lumbrtci^  and  also  several  different  nematoids.  One  of  these, 
which  he  had  found  in  the  sperm  vesicles,  appeared  to  be  unde- 
8cril»ed.  It  was  certainly  different  from  the  Dicelis  filar ia  found 
in  the  same  organs  by  Dujardin.  It  appears  nearl}'  related  with 
Anguillula^  and  may  be  regarded  as  such  with  the  name  of  ^.  me- 
lancholica.  Its  characters  are  as  follows:  Body  cylindrical, 
tapering  at  the  ends,  distinctly  annulated.  Head' truncated,  with 
the  vertex  convex,  and  perforated  centrally  by  the  mouth,  and 
defined  from  the  sides  by  an  elevated  annulus.  Tail  conical,  and 
ending  in  a  short,  thick  conical  process.  Mouth  a  minute  round 
pore,  unarmed ;  pharynx  a  short  narrow  tube ;  oesophagus  long, 
cylindroid,  widening  posteriorly,  and  rather  abruptly  narrowed  at 
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the  sulevior  extremity ;  gizzard  wider  than  the  (csophngiia,  cylin- 
dric'fil  and  ruuiideil  at  tlieexti'iMiiilieiH;  intcstiue  atraiglit,  intcnorly 
blnok  or  blackisli  biowu.  Longtb  IVom  8  to  4  mlltimotresi  tliick- 
neas  nl  iiiiddio  0.15  m.  Lenglb  or  (vsoplmgUB  0.5  m^  of  gizzard 
0.125  111.,  tliiolcneas  0.075  m.,  tlilokiieaa  of  intDsUne  0  05  m.,  I«n};tli 
of  tail  IVotn  onnl  npertiire  0. 1  T&  ni.  Color  blaok,  witti  tbe  anterior 
enil  whilt!.  All  lemtili's.  8oinftim<^:'  iipwardH  of  h  (tozea  feuud 
ill  thti  spm-m  vesicli;a  at  n  single  (.'.irlliwuriii. 


May  2L>. 
The  Pi'csidcnl,  Dr.  Hvsciienbeuoeh,  in  the  chair. 
Foity-lhree  merabera  pi-oaent. 
The  dunth  of  Mallhcn*  Unird  w.'ks  atmoiincetl. 

On  ChilomonM. — Pi-of.  Lgidy  remarked  lUat  while  atrolling 
along  the  aaiidy  i>eaeh  at  Cajio  Mny,  N.  J.,  hti  uhsci-Ted  that  in  a 
numlier  of  plneea,  whvru  the  watci-  of  liulhins  had  sunken  aw»y 
ill  the  sand,  a  thin  ycllowiah-green  film  colored  tho  auifuci!.  A 
jiortion  of  lliia  green  matter  8cra|>ed  up  was  put  in  a  hottli:  with 
Bua  water.  Tlie  heavier  sand  subsided,  and  the  gi-oeu  matter  re- 
mained in  siispeneioii,  giving  the  water  an  olive-green  color,  ny 
minding  one  of  the  coluri'd  turbid  liquor  decanted  from  a  jar  of 
stale  preserved  olivea.  The  color  was  suspected  to  be  duo  to  the 
presence  of  dialomes,  but  on  microscopic  examination  It  proved 
to  be  caused  by  iniiUitiides  of  n  greenish  Monad,  probably  per- 
taining to  the  genus  O/iihmonan.  Tlie  minute  flagellate  infii- 
B')rian  is  discoid-oviil  in  f<>rm,  wilh  n  slight  emur^iuation  hitcriijly 
a  short  distance  posterior  to  the  fore  extremity.  The  emargi- 
nation  apparently  indicates  the  position  of  the  mouth,  and  from 
it  projected  a  single  delicate  flagellum,  scarcely  distinguishable. 
At  tiinea  tiie  little  creature  assuined  a  more  circular  shape,  or  be- 
came reniform.  It  moved  actively  forward,  rolling  over  from  one 
side  to  the  other,  and  rapidly  vibrated  the  flagellum.  Under  a 
high  power  the  animal  appeared  transparent  and  colorless  or 
faintly  bluish,  with  two  or  three  large  balls  of  a  yellowish-green 
hue,  and  several  transparent,  colorless,  and  well-deflned  globules. 
In  size  the  monad  ranged  from  the  ji/ogth  to  g^Vo^'*  ^^  '*°  i'^*^'* 
in  length.  An  average-sized  individual  measured  0.008  mm.  long, 
O.OOC  broad,  and  0.004  thick. 

On  Enitlalite. — Dr.  Qeobge  A.  Konio  placed  on  record  the  oc- 
currence of  Emtatite  as  one  of  the  Bssociatee  of  corundum  ia 
Georgia.  The  material  came  to  Dr.  A.  E.  Foote  from  a  dealer  in 
that  State,  with  other  specimens,  showing  the  characteristic  asso- 
ciations of  corundum,  spinel,  and  chlorite.  At  first  sight  the 
mineral  appears  like  flbrolite,  altering  into  damourite,  so  well 
known  fiom  corundum  localities. 
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It  occurs  in  tabular  aggregations  with  eminent  cleavage,  parallel 
to  the  prism  of  93^,  to  the  clinopinakoid,  and  decidedly,  but  less 
distinct,  to  the  base.  Enstatitc  is  Orthorhomhic^  according  to 
Kenngott  and  Descloizeaux.  The  specimen  under  examination, 
however,  is  Monoclinic^  by  the  pronounced  cleavage  parallel  to  the 
base ;  the  form  is  therefore  elosel}*  that  of  pyroxene,  with  the  ex- 
ception that  in  the  latter  mineral  the  plane  passes  through  the 
main  axis  and  the  clinodiagonal  intersects  the  acute  angle  of 
prism  (87^;>  whilst  in  the  present  case  this  plane  intersects  the 
obtuse  prismatic  angle  (93^).  This  relation  was  noticed  on  a 
number  of  cleavage  fragments.  In  a  plate  parallel  to  the  clino- 
pinakoid  (principal  cleavage  plane),  no  polarization  takes  place. 
Owing  to  the  fibrous  structure  the  speaker  was  not  able  to  prepare 
an  optical  section  parallel  to  the  basal  plane  or  at  right  angles  to 
the  main  axis,  and*  the  optical  constants  could  not  be  ascertained. 
Lustre  vitreous  on  prismatic  faces,  pearly  on  the  pinakoid.  Color 
slightly-  yellowish  olive-green  to  colorless.  Chromite  in  small 
grains  is  noticed  in  the  mineral.  Hardness  5.5.  Sp.  gr.  =  3.235 
(20O  C). 

B.  B.  Infusible.     Manganese  reaction  with  fluxes. 

Decomposes  with  sulphuric  acid  slowly. 

Composition : — 


0. 

8iO, 

=    57.70 

80.75 

MgO 

=    35.82 

14.32 

FeO 

»      4.96 

1.10 

3InO 

i=      0.20 

A1,0, 

=      0.91 

H,0 

=      0.78 

100.44 
ft  :  gi  =  1  :  1.994.  RO,  SiO,. 

Fe  :  Mg  :  Si  :  O  =  1  :  12.33  :  13.84  :  41.8. 

The  empirical  formula  is,  therefore: — 

FeMg,,  Si„  0«. 


May  29. 

Wm.  S.  Yaux,  Yice-Presidcnt,  in  the  chair. 
Thirty-eight  members  present. 

On  Painted  Turtles — Miss  S.  P.  Monks  stated  that  our  com- 
mon painted  turtle,  Chrysemys  picta^  Herm.,  is  distinguished  from 
the  western  species,  Chrysemys  oregonensis^  Karl.,  by  its  smaller 
size  and  uniform  yellow  plastron. 

Ch.oregonensis  has  a  dark  lyriform  blotch  extending  the  length 
of  the  plastron. 


'  BOO         '  PROOBECINOB  07  THB  ACADEMY  Of  [1S17. 

Ahoiit  the  miiHlo  of  April  she  round,  in  n  marsh  near  CoM 
'  Spring,  N.  Y.,  a  Gli.  }>Ma  alioiil  two  and  n  Imlf  iiieliea  loug  wbitli 

had  n  black  mark  on  its  plaatron.     The  mark,  uncli  sidu  oT  ths 
I  ventral  line,  is  irfegukr,  about  a  qunrter  of  an  Inch  wide,  and  It^ 
.jj^inning  at  the  anterior  part  of  the  annl  ahield  extends  an  iacb 
,  ttnd  ends  on  the  pOHlurior  portion  nt  the  pectoral  shield. 
I      It  may  not  lie  rare  to  find  cnstorn  Hirtlcs  markod  so,  but  slia 

had  never  seen   oiio,  cithor  nmaller  or  largur  th&U  this  specimen, 

Among  all  the  spccimcnB  bhe  had  oxamineU. 

On  Flukes  infc»ling  Mollu»kg. — Prof.  IjEiDr  remarked  that  oar 
common  fresh-water  molhiaks,  especially  tlie  gastropods,  were 
imneh  infealed  with  flukes.  These  appear  to  b«  prevalent  during 
the  latter  part  of  the  year  and  absent  during  the  earlier  part. 
Drawings  were  exhibited  of  tlie  aporocysta  and  cercaris  of  two 
Bpeeics  of  flukes  infesting  Plarwrbiis  parvim. 

The  species  were  named  and  described  as  follows: — 

VONOSTOMA    (OlESOCRRCARIA)    LCJCASICA, 

Sporarysl  bright  orange  colored,  cylindroid  in  form,  with  eln 
'  ttiscly  rounded  extremities.  Pharynx  globnlar,  from  whicti  is 
^  Btispcnded  a  long  cylindrical  pouch-like  stomach,  hiack  in  hue, 
;  extending  two-tbirda  the  length  of  the  body.  I) ody  cavity  dis- 
'tonded  with  ccrcariie  in  various  stages  of  development.  Cercaria 
Irhlle ;  with  a  compressed  ovoid  body  emArginate  behind ;  tall 
■«ylindroHfonical,  iwinted,  as  long  or  longer  than  the  body,  often 
constricted  so  as  to  apjiear  mure  or  K'ss  moiiilirurju.  Kyvn  two, 
black;  with  an  intermediate  black  pigment  spot  looking  like  a 
third  eye,  and  a  numl>er  of  smaller  pigment  apota  scattered  in  the 
vicinity  of  the  eyes.  No  acetabulum.  Pharynx  globular  ;  intes- 
tine  bipartite.  A  distinct  pore  situated  ventrally  near  the  root  of 
the  tail. 

Length  of  sporocysts  from  |  to  1  mm.  Length  of  cercftriie  ^ 
mm. 

The  sporocyst  is  quite  active,  elongating  and  shortening;  re- 
tracting and  projecting  the  pharynx.  It  also  exhibits  stroog 
peristaltic  movements,  in  which  the  body  becomes  constricted 
tightly  Just  back  of  the  pharynx  or  in  any  position  beyond.  The 
contraction  gradually  extending  backward  and  dividing  the  body 
cavity  into  two  compartments,  the  cercariie  are  suddenly  slipped 
through  the  constriction,  one  after  the  other  from'  the  posterior  to 
the  anterior  compartment.  The  movements  of  the  cercaria,  libe- 
rated from  the  sporocyst,  consist  mainly  in  elongation  and  nar- 
rowing and  shortening  with  widening  of  the  body.  Elongation 
of  the  body  causes  it  to  exceed  the  length  of  the  tail.  At  times 
the  lateral  extremities  of  the  posterior  emnrgination  of  the  body 
are  prolonged  into  short  conical  appendages. 

This  fluke  occurs  abundantly  beneath  the  muscular  tegument, 
among  the  lobes  of  the  liver,  and  folds  of  the  inteatiae  of  Flanorbia 
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parvus.    Upwards  of  fifty  of  the  sporocysts  distended  with  cer- 
caritt  have  been  removed  from  a  single  Planorbis. 

DiSTOMA  (GtMNOCEFHALA)  A8COIDEA. 

Sporocyst  white.  Head  distinct  from  the  body,  campanulate, 
T*r)'ing  in  the  proportion  of  length  to  breadth,  according  to  the 
degree  of  contraction.  Body  cylindroid,  with  a  pair  of  lateral 
conical  appendages,  beyond  which  it  extends  as  a  cylindro-conical 
tail-like  prolongation.  Pharynx  globular,  encircled  wilh  six 
equidistant  organs  (undetermined  in  character,  probably  teeth  ? 
or  perhaps  ganglia).  Stomach  a  flask-like  pouch  extending  but 
a  short  distance  from  the  head  into  the  body  cavity,  and  not 
reaching  the  middle  of  the  latter  even  in  its  most  shortened  con- 
dition ;  bright  brown  in  color.  Body  cavit}'  distended  with  nnme- 
rous  cercarifie ;  the  immature  ones  occupying  the  tail-like  prolon- 
gation. An  orifice  at  the  extremity  of  a  blunt  conical  snout  com- 
manicates  with  the  body  cavity*  just  back  of  the  head.  Cercaria, 
white ;  with  an  obcoi*date,  or  when  elongated  a  clavate  body,  and 
a  long,  narrow,  cylindro-conical  pointed  tail.  Cephalic  end  trian- 
gular, and  slightly  constricted  from  the  rest  of  the  body ;  posterior 
part  broadly  emarginate.  A  ventral  acetabulum  near  or  posterior 
to  the  centre  of  the  body,  and  between  it  and  the  root  of  the  tail 
an  oval  pore.  Eyes  none.  Pharynx  globular;  gizzard  small; 
divisions  of  the  intestine  extending  about  two-thirds  the  length 
of  the  body. 

Length  of  sporocysts  of  different  ages,  from  J  to  1  mm.  Length 
of  cercarise  ^  to  {  mm. 

in  motion  the  sporocysts  contract  the  head  so  that  it  may  be  of 
nearly  equal  length  and  breadth,  and  it  may  be  extended  so  as  to 
be  double  the  length  of  the  breadth.  Tlic  body  also  elongates  and 
shortens  in  the  same  manner.  Cercarise  were  observed  in  several 
instances  escaping  from  the  snout-like  projection  of  the  body 
cavity  back  of  the  head.  The  cercarite  in  movement  elongate  ex- 
cessively, and  the  body  may  be  extended  so  as  to  be  almost  as 
narrow  as  the  root  of  the  tail.  The  ventral  disk  is  often  pro- 
traded  into  a  conical  appendage  or  expanded  into  a  broad  cup. 
The  tail  becomes  longer,  narrower,  and  more  pointed,  or  shorter, 
wider,  and  beaded. 

This  fluke  occupies  a  similar  position  in  the  Planorbis  as  in  the 
former,  and  has  been  found  in  equal  numbers,  but  the  two  species 
have  not  been  found  associated  in  the  same  individual.  The  dis- 
toma  form  of  the  ascoid  fluke,  encysted,  was  also  observed  in 
Planorbis  parvus,  without  any  traces  of  tlie  generative  organs 
being  obvious. 

A  free  swimming  cercaria,  identical  in  character  with  that  of  the 
ascoid  fluke,  has  been  observed  in  water,  which  contained  many 
individuals  of  Planorbis  parvus,  and  Limnaea  elodes.  The  free 
cercaria  agrees  with  the  description  of  the  Cercaria  minuta^ 
Nitzsch,  found  with  various  fresh-water  moUusks  of  Europe. 
U 


PIIOCEEDINOS  OF  TUB  AOAUEMr   Of  [IBT1. 

Prof.  Ii.  further  exliibitixt  drawings  of  a  Distomn,  tbe  Bhopa!o- 

eerca  tardigrada,  Dic8ing,from  the  m^nUis  of  Atodoa  JIuatatilu ; 

a  8eeoiui  tht-  Hflefonlomnm  ei-liiiialiDa,  DioHing,  from  the  ovitluol 

of  Pahidina  dunUa  ;  and  a  third  from  Hilxx  arbonra,  thus  de> 

I  ■  fioribed  :— 

j.DlflTXMA    AI*I'KNDt(Tri,ATA. 

Trantthicent  white,  band-like,  widest  in  fi'ont  and  rounded  nt  tlie 
I, bend,  tapering  behind  and  truncate  at  the  end,  I'lmr.vux  aiiJ 
Tentrsl  di§k  largo  and  nearly  equal  and  about  I  mm.  diameter. 
The  ginzard  comparatively  large  and  oval.  Iiitentltic  blfureaie 
with  llie  branches  parallel,  and  with  an  Intermediate  pourh-likc 
■tppemlagu  extending  uuarly  half  way  to  tb«  puHition  of  llie  vt'ntrnl 
disk.  A  iJ0ttt4:rItir  opening  ooinmiuiieiituM  with  a  pouoh  aud  a 
water  raiieiilar  oyBtem.  No  trtiuus  of  a  generative  Bppnralua  ob- 
Hrrable.     Length  1  mm. 

Andrew  C.  Crnig,  William  John  I'otte,  John  E.  Cook,  Clias. 

'  -Zentinayer,    Samuel    L.   Fox,  Shippen    Wallace,   and   Jos.   D.  . 

Schoales,  M,D.,  wera  elected  niembcra.  I 

S.  Fisher  Corllea  was  elected  a  member  of  Council  for  tbc  db*  1 
eTpirid  term  iit  Dr.  J.  G.  llnnl,  ivsigniiii. 

The  following  papers  wore  ordcivtl  to  be  published: — 
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VOTES  OH  THE  EATUBAL  HI8T0BT  OF  FOBT  MACOH,  H.  C,  AFD 

VICIHITY.     (Ho.  3.) 

BY  H.  C.  YARROW. 

In  the  Proceedings  of  the  Academy  of  Natural  Sciences  for 
1871  a  series  of  papers  was  commenced,  by  Dr.  Elliott  Coues, 
with  the  above  title,  and  it  was  determined  to  continue  them  from 
time  to  time  until  the  fauna  and  flora  of  the  locality — so  far  as 
had  been  observed — should  be  described,  but  owing  to  unavoidable 
circumstances  the  publication  of  certain  of  the  papers  has  been 
delayed  until  the  present  moment.  It  is. now  proposed  to  con- 
tinue them  under  the  joint  authorship  of  Dr.  Coues  and  the 
writer. 

FISHES. 

It  will  readily  be  seen,  upon  a  perusal  of  a  foregoing  article 
describing  the  situation  of  Fort  Macon,  Beaufort  harbor,  and  the 
adjoining  waters,  that  the  circumstances  of  its  position  render  it 
peculiarly  attractive  and  interesting  to  the  student  of  Ichthyology, 
affording  an  admirable  field  for  obtaining  specimens,  the  follow- 
ing list  showing  that  one  hundred  and  seven  species  of  fishes  have 
been  secured  by  Dr.  Coues  and  the  writer  during  the  short  period 
of  their  residence  at  that  point. 

In  the  identification  of  the  specimens  thanks  are  due  for  assist- 
ance to  Prof.  S.  F.  Baird,  Prof.  Theo.  Gill,  Prof.  F.  W.  Putnam, 
and  Prof.  G.  Brown  Goode.  The  classification  and  names  given 
are  those  adopted  by  Prof  Gill  in  his  Catalogue  of  the  Fishes  of 
the  East  Coast  of  North  America,  Smithsonian  Miscellaneous 
Collections,  No.  283,  1873.  Local  names  are  given  whenever 
known,  but  these  names  are  mostly  those  used  by  the  inhabitants 
of  the  region  under  discussion.  Species  marked  with  C.  repre- 
sent those  secured  by  Dr.  Coues,  with  Y.  by  Dr.  Yarrow,  C.  and  Y. 
b}'  both. 

CMlomyctenu  geometrious  (Linn.).  Kaap. 
Spiny  Toad-fish.    Sea  Porcupine. 

Tolerably  common  ;  found  in  nets  and  taken  with  hook  from 
wharf.    Size  from  four  to  six  inches.     Is  not  eaten.     C.  and  Y. 


^M   so 


PaOCEEDtNOS  OF   THE  AOADEMV   Or  [l^". 

I.  am. 


Found  in  small  streams  niniiing  thioiigh  salt  marshes ;  bat  Tew 
seen.  Fotiiid  in  nets,  and  U  takun  witli  the  hook.  Never  eaten, 
being  oonslilered  poiBonous.    Size,  Trom  three  to  six  inches.    Y. 

I ).  om. 

-fisli. 
Cinnmon  ;  round  in  same  localities  ns  preceding  epecim,  nnil. 
like  il,  is  generally  found  iu  nuts,  liul  will  uIko  taku  lUe  book. 
Not  eaten.     Y. 
Iaelaplir7t  trigoani  (Linn.),  Posy. 
CninL-t-dali.    liaxHsb. 
Prof.  Hill  slates  lUat  the  appearance  of  tbis  flsli  on  the  coast  ia 
accidental.    Two  speuiinens  were  found  on   tbe  Iwacb  at  Fort 


^1       Miieon  after  a  sontheast  gale.  J 

^H      Alnt«r*  doiploaada,  Ds  Kb;.  I 

^H  Fik-.lisli.  J 

^^M  Is  probably  rare,  as  but  a  single  specimen  was  taken.     0<     ^^M 

^^M      Csrataointhiu  aariKntlmam  (Ml(<ih.1,  QUI.  ^^M 

^V  Fik--li»U.     Devil-flHU.  ^Ij 

T(ilfr:ililj  almiHlant,gynorMllj  takon  on  outer  I>endi  in  mnllct 
nets.  Specimens  vary  in  size  from  three  to  eleven  iuchea.  Ib  not 
eaten.     C.  and  Y. 


Thia  species  is  more  abundant  than  either  of  the  two  preceding 
species,  and  is  taken  in  same  localitiea  and  iu  same  manner.    Is 
not  eaten.    C,  and  Y. 
Hlppoeampai  ImdionlDi,  Da  K>;. 
Sea-horse.     Ilorse-flsli. 

Speeiiuena  seen  were  very  small,  and  the  species  ia  doubtless 
rore,  as  several  were  presented  to  the  writer  by  the  fishermen  as 
great  curiosities.  The  occurrence  of  this  fish  at  Fort  Macou  in- 
creases its  southern  distribution  by  nearly  one  hundred  and  fifty 
miles,  its  limits,  according  to  Qill,  extending  from  Cape  Coil  to 
Cape  JIatteras.  C.  and  Y. 
SjngikBthai  pBoklaani,  Starar. 
Pipc-flsli. 

Few  specimens  seen  ;  of  small  size ;  taken  in  nets  and  by  dredg- 
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ing  on  Bird  Shoal  (the  home  of  Lingula\  between  Fort  Macon 
mnd  Beaufort.  None  seen  after  July.  Size  from  two  to  six 
inches.     C.  and  Y. 

YlitnlarU  tabaeearU  (Linn  ). 
Trumpet  fish. 

Uncommon.     One  specimen  was  taken  on  the  beach  Sept.  25, 

1871,  12  inches  in  length,  another  smaller  one  in  November  of  the 

same  year.    Y. 

Flagmda  pUgiasa  (Linn.),  Oill. 
Flounder. 

Abundant  on  shoals  in  Beaufort  Harbor.  Will  take  the  hook 
freely,  but  is  generally  captured  by  spearing  after  nightfall.  Is 
esteemed  a  valuable  food  fish.    C. 

A«Unu  lintatai  (Linn.),  Car. 
Flat-fish.     Flounder. 

The  same  remarks  will  apply  to  this  as  to  preceding  species, 
except  regarding  abundance,  the  fishermen  considering  it  rare.   Y. 

FMadoplenroneetei  amerioanng  (Walb.),  Gill. 
Flounder.     Flat-fish. 

Rare  as  compared  with  other  species  of  this  family,  few  speci- 
mens being  seen. 

L«p^«pMtta  maealata  (Mitch  ),  GiH. 

Spotted  flounder.    Plaice.    Fluke. 

Exceedingly  abundant  from  early  in  the  spring  until  late  in  the 
fall  on  sand  shoals  and  beach  inside  of  inlet.  Is  taken  in  nets,  and 
by  hook  and  spearing  at  night.  It  is  a  peculiarity  of  the  flounders 
to  approach  the  shore  at  night  and  bur}*  themselves  in  the  sand, 
leaving  only  the  snout  and  eyes  exposed,  and  the  fishermen  being 
aware  of  this  fact  are  enabled  to  capture  very  many  in  the  follow- 
ing manner.  A  canoe  is  prepared  with  a  grating  or  pan  in  the 
bow  to  contain  fat  pine,  which,  being  lighted,  the  boat  is  propelled 
slowly  by  a  person  in  the  stern  while  another,  armed  with  a  spear, 
stands  in  the  bow  behind  the  fire.  The  craft  is  made  to  approach 
the  shore  closely,  and  as  the  eyes  of  the  fish  reflect  back  the  fire- 
light they  are  easily  seen,  and  the  spear  is  driven  into  the  sand  a 
few  inches  behind  the  point  where  they  appear.  Hundreds  of 
fishes  are  taken  in  this  manner.  In  some  instances  the  fisherman 
simply  walks  along  the  shore  carrying  in  his  hands  a  torch  and 
spear.    This  species  is  considered  excellent  food.    Size  from  one 


PaoCEEDtNaa   OP   THK    ACADtMY    OF  [18"T, 

I  *nd  II  half  int^h  to  twenty -eifi^Ut  and  a  balf  Indies,  thv  itze  or  t. 
I:^»H;iinen  obtaiued  in  Sept.  1871.     C.  find  Y. 

I  OhsDopietta  Deosllftrii  (Dn  Knj),  Qill, 

C'liiPiiopitettn  dentHliii  (Litiu.),  Qill. 
Flouudcr.     Flal.fisL. 
Both  Bpeciea  tolerably  nbandant.    C.  and  Y. 
|^ChKnopMttoDblonc>(Mi>oh.),  QUI, 

Kuur-s|)uii('<l  Flounder.     Fliiko. 
Not  so  abiindHnt  as  prpcuding  species,  but  ia  occasionally  taken 
I  of  lui'ge  size.     From  this  locality  it  is  recorded  tut  its  fitrtlicat 
FifOullicni  distribution.     Y'. 
I'VlopbraliraslM  (W»lb.),  Qill. 
6]iolleil  t'lxiUiig. 
Apparently  rare,  but  one  specimun  bnviiig  been  secured.     C. 


Single  specimen  only  observed.     0,  ^1 

'    ZMroBBanfolUkrii  (PioliJ,  Storar. 
Eel-|>imt. 
In  Mny,  IHTl.two  specimens  were  token  by  horpk  Irum  ihi?  Fort 
Macon  wharf;  these  were  small  in  size;  none  seen  tberearter.    Y. 

ud  VbI. 

A  single  specimen  seen,  which  was  found  in  refuse  of  net.     T. 

Hyplanrosliilni  pnniitatiil  (Wood),  Oill. 
Spoiled  aea-weed  fisti. 
Tolerably  abundant.     C.  and  Y. 

Batraohn*  tan,  Linn. 

Toad-flsh.  Ulster  .flsh. 
Exceedingly  numerous  in  small  marshy  creeks,  and  are  a  great 
nuisance  to  anglers.  In  April,  1871,  a  female  was  discovered 
watcbing  her  eggs,  which  bad  been  deposited  in  an  old  boot-leg; 
the  tide  luiil  receded,  leaving  her  in  about  four  inches  of  water, 
ond,  although  attempts  were  made  to  drive  her  away,  she  pre- 
ferred to  remain,  and  was  consequently  captured.  Eggs  hare 
also  been  discovered  in  old  tin  cans.  Tlie  size  of  individuals 
seen  varied  from  four  to  eight  inches.     C.  and  Y. 
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AitroMOpat  aaoplni  (Cur.  A  Val.),  Breroort. 
Star-gazer. 

Rare,  but  a  single  specimen  taken.     C. 

VrioBOtui  pnaetatiM  (Blooh),  Cur. 
Spotted  flying-fish.    Sea  Robin. 

Prioaotiu  earolinat  (Linii.)i  Cut.  and  Val. 
Flying-fish. 

Both  species  tolerably  abundant  during  spring  and  summer. 
Are  taken  in  nets  and  by  hook.   Size  six  to  ten  inches.    C.  and  Y. 

Tamtoga  onitif  (Linn.),  Qthr. 
Black-fish. 

Apparently  rare,  as  but  few  specimens  were  seen.    Y. 

Ctorojalii  grandliqaamit,  Qill. 

But  one  specimen  secured.     Y. 

Xiphiai  gladiat,  Linn. 
Sword-fish. 

Not  seen,  but  reliable  information  received  of  its  occasional 
appearance  near  Cape  Lookout.    Y. 

Trieluanu  leptnmi,  Linn. 
Sword-fish.     Hair-tail. 

Not  abundant,  the  few  secured  being  taken  just  inside  the  surf 
in  mullet  nets.  Have  seen  them  in  company  with  Gars  swimming 
on  surface  of  the  water  near  the  wharf  feeding  on  small  fishes,  at 
which  time  they  would  snap  at  a  baited  hook,  but  none  were  cap- 
tured. Are  called  "  sword  fish"  by  the  fishermen,  from  their 
resemblance  to  the  blade  of  a  sword.  Size  averages  from  30  to 
40  inches  ;  one  specimen  of  48  inches  secured.     C.  and  Y. 

Strda  pelamyt  (Linn.),  Car. 
«    Booito. 

Tolerably  abundant  near  Shackleford  Banks.     Y. 

Oreyniu  Moimdi-dorMlii  (Storer),  Gill. 

Bonito.     Albicore.     Sun-fish.     Horse  Mackerel. 

Fii-st  noticed  in  May,  after  which  time  it  became  tolerably 
abundant.  A  number  of  specimens  were  taken  on  the  beach,  upon 
which  they  had  leaped  from  the  water.  Is  frequently  found  in 
company  with  blue  fish  in  September,  and  its  appearance  within 
the  inlet  is  regarded  by  the  fishermen  as  a  sure  indication  of  rough 
weather  outside.  Is  not  eaten.  Size  from  four  to  twenty-four 
inches.    Y. 
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07biQm  maaaUtam  lMii<>b.),  Cut. 
Bpnnisli  Mnckcri'l. 
I      Tory  abundant  in  Inltcr  pari  of  August  and  Seplemlier,  anil  i* 
I'froqiiciitly  found  with  blue-flnli.     A  favornlile  locality  It  nonr  tbe 
•southern  point  of  Shackk'ford  Uanlts,  and  it  is  tU^re  takon  in  nets 
and  liy  hook;  a  great  many  aru  also  tiikuii  near  Cape  Lookout  In 
gill  n<!ts  in  September.     la  liigidy  usteemnd  ao  fund,  l>ui  is  nut 
often  eaten  fiesh,  being  generally  salted.    Size  [rom  tvn  to  tliirty 
Indies.     C.  and  V. 
Uybliim  rsgkle  (DImh),  Cur. 

Spotlpd  Mackerel.     Hlug-nHi. 
Not  abundant,  a  single  specimen  only  being  aeen.     T. 
Tomer  letlplnnii  (MUoh,),  A;rea. 
Ilorai'-flsti.     Bun-flsli. 
Abundant  in  the  fall,  nnmbers  being  taken  on  outer  bcacli  in 
Doropnny  with  mullet.     C.  and  T. 


Same  remarks  apply  as  to  the  preceding  species.     C.  and  Y. 
ArgyriDiui  vomer,  Lm,  -^b^w^^^ 

ArK7ria*ni  okpllUtiM  (Hitoh,).  !>'  Ea;. 
Mnon-fisb. 
Not  80  abundant  as  the  preceding  species ;  are  found  in  tbeir 
company,  and  it  will  be  seen  that  the  fishermen  of  the  locality 
recognize  no  specific  differences,  calling  them  all  either  moon-  or 
sun-fish.  First  appear  in  Beaufort  Harbor  about  May.  C.  and  t. 
r.  and  Vkl.},  QUI. 

A  single  specimen  seen  in  September,  1871.    C.  and  T. 
GaruigQl  hippDl  (Linn.),  0111. 

Horse  Mackerel. 
CarasKni  olirjwi  {Hitch  ),  Gill. 
Yellow  Mackerel. 
Hot  abundant,  a  few  seen  in  early  fall,  and  one  specimen  four- 
teen inches  long  taken  May,  1871. 


A  few  individuals  taken  in  summer  and  fall ;  largest  b< 
inches  long.     Y. 
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Trmehy&otiM  earolinnt  (Linn.),  Gill. 
Pompauo.    Sun-fisb. 

Abundant  in  fall,  and  is  taken  in  the  mullet  nets.  Considered 
&n  excellent  food-fish.    C.  and  Y. 

VamaratM  daetor  (Linn.),  Raf' 
Pilot-fish. 

No  specimens  secured,  but  the  appearance  of  the  fish  was  so 
sccuratelj  described  by  several  fishermen  as  to  remove  all  doubts 
ngarding  its  occasional  occurrence.     Y. 

BOatraetiu  •oaatu  (Miteh.),  Gill. 
Rudder-fish. 

A  single  specimen  observed.    Y. 

PnoBOtui  triaeaathnt  (Peek),  Gill. 
Xot  abundant.     C.  and  Y. 

(^ysieion  earoliaenis  (Car.  and  Val.)i  Gill. 
Speckled  Trout. 

Tery  abundant  from  February  to  June,  April  being  considered 
the  best  month ;  are  taken  at  this  time  in  nets  only,  as  they  will 
not  take  the  hook  until  September,  upon  their  return  from  the 
nortkward.  The  roe  in  female  specimens  was  found  to  be  quite 
large  in  April.  Size  from  six  to  thirty-six  inches ;  one  specimen, 
taken  September,  1871,  with  hook,  measured  twenty -four  inches 
in  length  and  weighed  three  and  three-quarters  pounds.  In  1872 
the  species  first  appeared  January  9th,  which  was  considered  un- 
nsnallj  early.     C.  and  Y. 

CysMeioa  regalis  (Blocb),  Gill. 

Weak-fish.    Sea  Trout.    Gray  Trout. 

Not  so  abundant  as  preceding  species,  appearing  with  them  in 
early  spring;  tolerably  abundant  in  summer;  taking  the  hook 
freely.    Size  ten  to  thirty  inches.    Y. 

Fofoaias  ekromii,  Laap. 
Dram. 

Exceedingly  abundant,  resident,  and  is  taken  both  within  and 
ontside  of  inlet.  This  species  runs  in  schools  in  early  spring,  but 
in  the  fall  is  generally  found  alone,  and  will  take  the  hook.  A 
very  large  specimen  was  taken  in  September,  while  trolling  for 
blue-fish.  Is  not  considered  a  good  table  fish,  the  flesh  being 
coarse,  rank,  and  stringy.    Size  ten  inches  to  five  feet.    C.  and  Y. 


ACAI>EMr   OF 


[1817, 


Uoitomu  stnthDrni,  Laocp. 
Yellow  luil. 
AbiiiKlaiit  iu  fall.     Y. 
Lioitomiu  obllqani  (Milch.),  !>•  Kmj. 
Holjiu.     1'iii-fli.li. 
J__        ry  abuncUot.    C.  mid  Y. 


Ocfasionnlly  aeen.     C. 


Bginnaps  ODelUtai  (Liu 
HpollcJ  i^ta  BnsB. 
Not  abundnut ;  a 


1  full.     C.  nnd  T. 


I 


abundant  in  the  fall,  when 
iiillet  oil  aea-beach.    C.  and  Y. 


KentioiTrni  Blbutani  (Linn.),  0111. 

Wliiling. 
MentidrrUB  nebnloiai  iMiMh.).  0111, 

Kiiig-Iisli.     Whi'iitig. 
Kentiflirrui  Uttoralii  iHolbr.].  Gill. 

Ben  Alullct. 
These  specibB  arc  all  more  o 
tliey  are  found  in  comjiany  wilL  tlie 

■ioTopofron  nndnUtni  (Linn.),  Car.  uid  V*]. 
Croaker.     Crocus. 

Abundant,  and  can  be  taken  from  March  until  August.     Size 
four  to  eight  inches.    C.  and  Y. 
Lagodon  rhombDldai  (Linn),  Holbr. 

Not  abundant.    C.  and  Y. 

AiDhoHTKiii  probntaotphalB*  (Wulb.),  Qiil. 
Shcepsbead. 

Abundant  in  early  spring;  viWl  not  take  the  hook  until  later  in 
season.     In  ISIl  large  numbers  were  taken  in  the  bight  of  Cape 
Lookout  in  nets.     Size  eight  to  twenty-four  inches.     A   small 
specimen  was  taken  January  30,  1872;  an  early  arrival.     Y. 
Stenotomni  argyropi  (Linn-J,  Qill. 
Scup.     Porgy. 

Abundant.    C.  and  Y. 

rrof.  F.  W.  Putnam,  to  whom  is  due  the  identification  of  the 
specimens  collected  by  Dr.  Coues,  states  that  in  the  collection  he 
fouud  an  individual  resembling  S.  argyrops,  but  which  differed  in 
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several  essential  particulars,  having  a  well-marked  black  blotch 
on  the  tail  immediately  posterior  to  the  dorsal  fin,  a  very  fine 
margin  of  black  on  the  membrane  of  the  spine  of  the  dorsal  fin, 
the  ventrals  dusky.    D.  xti.  14 ;  A.  iii.  13. 

Eamnlon  areuatum,  Cut.  and  Val. 
Hog-fish.     Grunts. 

Very  abundant  in  early  spring  and  summer,  and  are  generally 
found  in  the  marshy  creeks  inside  of  inlet.  Size  four  to  eight 
inches.     Y. 

Orthopriitii  falvomAonlatui  (Mitch.),  Gill. 
Spots. 

Abundant ;  resident  in  same  localities  as  preceding  species,  and 
may  be  taken  at  all  seasons  of  the  year.  Size  four  to  eight  inches. 
The  young  of  this  species  found  in  company  with  young  mullet  in 
January,  1872.     C.  and  Y. 

Xphineplielat  morio  (CuT.)f  Gill. 
Grouper. 

Very  rare ;  one  specimen  only  seen.     Y. 

Cantropriitii  atrarius  (Linn.),  Barn. 
Sea  Bass.     Black  Bass. 

Numerous  off  Shackleford  Banks,  in  the  vicinity  of  Cape  Look- 
out.    C.  and  Y. 

Soeent  lineatni  (Bl.  Schn.),  Gill. 

Striped  Bass.     Rock.     Rock-fish. 

Full-grown  specimens  seldom  seen  in  the  immediate  vicinity-  of 
Fort  Macon,  but  the  young  are  abundant.  In  the  New  River, 
one  of  the  afiQuents  of  Beaufort  Inlet,  adults  are  numerous,  and 
in  the  Neuse  they  are  exceedingly  plenty.    Y. 

■orone  americana  (Gmelin),  Gill. 
White  Perch. 

No  s|:>ecimens  seen  in  Beaufort  Inlet,  but  they  abound  in  the 
New  and  Neuse  Rivers.     Y. 

Parcpliippaf  faber  (Cur.),  Gill. 

Horseman.    Moon-fish.     Pogy. 

Not  abundant ;  a  few  specimens  taken  from  mullet  nets  in 
September.     C.  and  Y. 

Pomatomni  laltatriz  (Linn.),  Gill. 

Blue-fish.    Tailor.     Snapping  Mackerel. 

This  species  appears  in  Beaufort  Inlet  in  early  spring,  but  is 
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tokpn  only  in  nets.  In  .Iiiiie  ii  citniineiiccs  Ui  lake  the  k»ok,  hut 
the  montlifl  of  August  nmi  Sopttmlier  nrc  the  best  for  trolling. 
Al  this  time  enormous  numljeis  may  be  found  in  schools,  swim- 
ming alongside  shoals  in  tolerably  roiigti  water.  On  the  2S'!  day 
of  i^cptember,  IKTI,  four  iKTsons,  in  fonr  hours,  took  by  trolling 
660  lihic-fisb.  Dnring  the  latter  part  of  this  month,  in  the  eamu 
year,  enormous  scliooln  were  noticed  In  and  near  the  ship  clinniipl, 
feeding  npon  the  red-billed  Oar,  so-cnlled,  ifenuVanipAiM  uni/as- 
cialiiK,  Ranz.  The  stomachs  of  imlividniila  tnken  were  literally 
crauimcd  with  these  flshes.  The  very  large  spcuiniens  of  blue-fish 
oceasionally  met  with  in  the  markets  in  January  never  enter  Beau- 
fort Inlet;  they  are  taken  on  the  liench  from  C(i|w  Lookout  north- 
ward, tlie  rnn  lasting  sometimes  tn'o  months,  occftsioniilly  only  a 
week  or  ten  days.  During  the  last  week  of  December,  1871,  large 
schools  of  yonng  hlne-flsh  were  noticed  in  Beaufort  Inlet  ewirn- 
ming  fiom  the  southward,  apparently  making  for  the  sea;  their 
size  about  four  inches.     C.  and  Y. 


The  fishermen   spenk  of  n  fish  which  is  sunpcnec 
spoeics;  none  were  seen. 

lAptsehanali  naaoHtai  (Linn.),  Sill. 
Sucker. 
Uncommon ;  two  specimens  seen.    C.  and  Y. 
Zthentii  i«mo»,  LIdd. 

Uncommon;  a  few  specimens  seen,  which  were  taken  by  the 
fishermen  on  Shackleford  Banks.  They  stated  that  these  fish 
were  fonnd  ?  in  the  months  of  ehtirks.  Size  of  specimen  six 
inches.    Y. 

Sf'bjimna  borealli,  Dt  Eaj. 
Barracuta. 

Uncommon;  a  few  taken  occasionally  near  Cape  Lookout. 
Kngil  linratna,  Hitobfll. 

Striped  Mullet.     Mullet. 

This  species  is  the  most  abundnnt  of  the  locality,  and  affords 
sustenance  and  employment  to  thousands  of  persons  on  the  coast 
of  North  Carolina.  From  the  month  of  May,  when  small-sized 
individuals  appear,  fisliing  continues  during  the  entire  summer 
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with  gill  and  small  draw  nets,  and  in  the  latter  part  of  August, 
as  the  fish  commence  to  school  preparatory  to  migration,  the 
regular  seine  fishing  commences,  and  continues  frequently'  until 
November.  The  schools  appear  to  come  from  the  northward 
through  Albemarle,  Pamlico,  and  Cove  Sounds,  gradually  work- 
ing their  way  to  the  southward.  Their  departure  through  the 
various  inlets  seems  to  depend  upon  a  favorable  state  of  the  wind, 
which  should  be  from  the  northward,  for  it  has  been  noticed  fre- 
quently that  when  the  wind  hauled,  the  schools  of  mullet  already 
without  the  harbor  have  suddenly  turned,  re-entering  the  inlet, 
and  pursued  their  course  southward  tlirough  Bogue  Sound.  Their 
movements  through  the  water  are  quite  slow,  and  a  person  with- 
out exertion  may  keep  pace  with  them  walking  upon  the  beach. 
The  numbers  taken  are  simply  enormous,  sometimes  as  many  as 
500  barrels  being  secured  at  a  single  haul.  It  was  estimated  by 
competent  observers  that  not  less  than  12,000  barrels  of  mullet 
were  captured  on  the  coast  of  North  Carolina  Frida3',  September 
22, 1871.  Regarding  the  spawning  grounds  of  M.  lineatua  con- 
siderable uncertainty  exists.  At  the  time  of  their  arrival  at  Fort 
Macon,  in  August  and  September,  the  females  are  enormously 
distended  with  roe,  some,  however,  being  more  so  than  others,  and 
it  is  supposed  that  the  process  of  oviposit  takes  place  from  July 
until  December,  many  remaining  in  the  sounds  for  the  purpose. 
Man}''  schools  of  young  mullet  have  been  seen  in  Beaufort  harbor 
during  December  and  January,  which  could  have  been  but  a  few 
weeks  old.  These  young  fishes  suffer  from  a  curious  disease, 
which  is  characterized  hy  the  presence  of  a  gradually  increasing 
film  upon  the  eyes,  which  finally  destro3's  the  sight,  and  mj-riads 
perish  from  this  cause.  They  also  suffer  from  parasites,  one  of 
wliich  is  long  and  tliread-like,  with  a  stellate  head,  the  other, 
called  by  the  fishermen  "  sea-louse ;"  these  parasites  have  never 
been  noticed  by  the  writer  upon  adults.  Size  from  one  and  a  half 
inches  to  thirty.     C.  and  Y. 

Chiroitoma  notata  (Mitob),  Gill. 
Silver-sides.     Smelt. 

Atherhuk  earolina,  Val. 
Sand-smelt. 

Rather  uncommon,  a  few  specimens  only  seen.     C.  and  Y. 
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Belone  lon^roitrii  (Mitob.)i  GUI. 
BilliiBli.     Gar. 

Is  quite  abundant;  appearing  in  Beaufort  Inlet  in  February. 
At  this  time  it  swims  in  seliools,  and  many  are  taken  ia  nets. 
Wlien  swimming  near  the  surface  of  the  water  it  will  readily  take 
the  hook.  Is  eaten  by  poor  fishermen  and  negroes,  and  the  flesh 
is  said  to  be  good.  The  largest  specimen  seen  measured  twenty- 
four  inches  in  length,     C.  and  Y. 

ExoooBtni  melanaruB,  Val. 
Flying-fisU. 

Occasionally  seen.     Y. 

HemirhampliaB  unifaBoiatui,  Ranxani. 
Red-billed  Gar.  • 

Abundant  during  latter  part  of  August  and  entire  month  of 
September.  This  species  appears  to  feed  along  the  beach  in  shal- 
low water,  and  may  be  readily  taken  at  night  with  a  torch  and 
scoop  net.  It  is  also  found  in  the  channel  and  along  the  edges  of 
shoals  where  blue-fish  congregate,  this  fish  devouring  enormous 
numbers.  The  small  fry  of  fishes  appear  to  be  attracted  by  the 
bright  red  caruncle  on  the  end  of  the  lower  mandible  of  H.  unifoB" 
ciatiis^  and,  swimming  near  to  it,  lose  their  lives  as  a  penalty  for 
curiosity.     C.  and  Y. 

Soomberesox  lontellatuB,  Lesueur. 
Skipper.     Sea-pike. 

First  observed  in  June,  18T1,  and  in  August  of  the  same  year 
several  were  taken  with  hook  and  line  inside  the  inlet.  Are  not 
eaten  by  the  fishermen,  who  declare  them  poisonous.  Size  twenty- 
four  inches  in  length.     Y. 

Cyprinodon  Tariegatni,  Lao. 
Minnow. 

Fundalni  pisoalentui  (Mitch.).  Val. 
Mummichog.     Minnow. 

Hydrargyra  migalig  (Walb.),  Val. 

Hydrargyra  iwampina,  Lao. 
Minnow. 

Those  four  species  are  exceedingly  abundant  in  the  marshy 
creeks,  and  are  all  called  by  the  residents  "Minnows."     C.  and  Y. 
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Albmla  oonorbynebu,  Blooh  and  Sohneider. 
Lady-fish. 

Not  observed  by  Dr.  Coues  or  the  writer,  but  is  admitted  to  the 
list  upon  the  authority  of  a  reliable  fisherman  of  the  locality, 
Capt.  A.  Guthrie. 

Xlopt  tanmt,  Linn. 
Sea-Pike. 

Occasionally  noticed.     C.  and  Y. 

Magalopt  thriitoidet  (Bl.  and  Sob.)>  OUnth. 
Jew-fish.     Tarpum. 

Said  by  fishermen  to  be  very  rare.    None  observed. 

Brovoortia  menhaden  (Mitch.),  Gill- 
Menhaden.     Mossbunker.     Fat-back.     Tellow-tail. 

Very  numerous  in  August  and  September;  large  numbers  are 
netted  and  used  for  oil  and  manure.     C.  and  Y. 

Aloea  lapidisaima  (Wilson),  Storer. 
Shad. 

Not  abundant  in  vicinity  of  Fort  Macon,  but  in  the  Neuse  are 
excessively  so.     C.  and  Y. 

Opiithonema  thriiea,  Qill. 

Hairy-back.    Thread  Herring. 

This  species,  as  a  rule,  appears  early  in  June,  and  is  regarded 
as  the  avant-courier  of  the  herring,  so-called,  P.  pseudoharengus  ; 
it  is  abundant,  but  is  not  eaten  to  any  extent.  Size  ten  to  twelve 
inches.     Y. 

Pomolohni  pfendoharengni  (Wilson).  Gill. 
Herring.     Blue-back.    Alewife. 

Not  abundant  except  in  Neuse  River,  and  the  sounds  further  to 
the  northward.  In  fact  its  scarcity  near  Fort  Macon  is  such  that 
no  regular  fishing  is  followed  with  a  view  to  its  special  capture.   Y. 

Fomolobne  medioeris  (Mitch.),  Gill. 

Hickory  Shad.     Hicks.    Fall-Shad. 

Abundant;  first  noticed  in  March,  1871.    Y. 

Bn^anlit  brownii  (Gmel.),  Val. 
Smelt. 

Several  specimen  secured,  but  the  species  is  not  common.  Prof. 
Putnam,  after  an  examination  of  specimens  sent  him,  states  as 
follows:  "Mitchell's  description  of  CI  upea  v  it  fata  does  not  differ 
from  Giinther's  of  E.  brownii^  but  Qiinther's  description  of  E. 
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mitchetlii  differs  in  aiinl  raj-o  nnil  in  lenglli  of  mnxilUry,  wbicli 
does  not  agieu  wiili  my  spocimens  rrom  Fori  Macon." 
),  Bilrdaiid  Olrird. 

Aciopiii  mllbsrti  (V*l.}.  0111. 
Sea- CM,     Calflsb. 
Both  ap(;cica  are  occasional!}-  met  with  iienr  the  Fort  Ma^'on 
wharf,  but  are  hy  no  means  abumlaiit.     C.  and  V. 
AngoilU  bottoniaatli  (L».).  De  En;. 
Kel. 
Vi'ry  abundnnt  iu  marshy  creelo.     0-  and  Y. 
Acipanter  ozyrhynuhai.  Mitsh, 

Bliiup-iinscd  Siiir((eon, 
&aipau*«r  breviroitrii,  Lriqanr. 
Sliort-noaed  Sturgeon. 
Both  species  said  to  lie  nhuridnnt  in  the  Xoi'th,  Netr,  and  Ncusc 
Rivers. 

C«T»topt«ra  vampirai  (Mitch.),  CiUt, 
Devil-fish. 
None  observed,  but  the  Usliermcu  state  they  are  occosiiNiftUy 

seen. 

Stcbstii  Qsrinari,  MUD.  nnd  Haola. 
Siiiii;-Iiuy.     I,aily-Ituy. 
Very  common,  sometimes  growing  to  a  large  size.     C.  and  Y. 
PtaioplBtem  niBotiira,  MU1I.  and  Ilaiila. 
Sund.Skate.     ButterDj  Ray. 
Very  common  in  fall  outside  of  inlet.    Nov.  5, 18Tl,a  specimen 
was  captured  five  feet  in  width  four  feet  in  length.    C.  and  Y. 
TrygDn  oantmra  (Hitob  ),  Qill. 

Siiug-ray.     Whip-ray.    Sllngarce. 
Very  common.    Migration  takes  place  southward  in  latter  part 
of  October.     In  July,  1871,  a  very  large  specimen  was  found  ex- 
piring upon  tlie  beach ;  upon  dissection  the  liver  and  gall-bladder 
were  found  filled  with  worms.    C.  and  Y. 
Torpado  oaiii  dan  tali*,  Blorar. 

Cramp-flsh.    Torpedo.    Electric  Ray, 
None  observed ;  fishermen  state  they  are  rarely  seen. 
In  this  counection  it  may  be  mentioned  that  Capt.  Absalom 
(iluthrie,  an  intelligent  fisherman  of  Shackleford  Banks,  stated  to 
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the  writer  that  upon  a  certain  occasion,  in  removing  fishes  from  his 
net,  he  received  a  very  perceptible  electric  shock  from  a  fish  re- 
sembling the  common  toad-fish,  B.  tau^  and  upon  repeating  his 
examination  of  the  animal  he  experienced  the  same  sensation  a 
number  of  times ;  when  touching  the  head,  the  fish  appeared  to 
advance  this  organ  as  if  eager  to  discharge  the  electric  fluid.  Ex- 
pressing incredulity,  a  number  of  fishermen  were  called  who  cor- 
roborated Capt.  Guthrie's  statement  in  every  particular.  Some 
three  or  four  specimens  had  been  found  in  the  net  at  this  time, 
since  which  none  have  been  seen,  although  a  large  reward  was 
oflTered  for  living  specimens. 

Baia  lerii,  Mitch. 

Skate.    Winter  Skate. 

Common.    Y. 

Piiitii  aatiqaomm  (Linn.),  Lath. 
Saw -fish. 

Not  observed  in  the  immediate  vicinity  of  Fort  Macon,  but  is 
abundant  in  the  brackish  rivers  emptying  into  Bogue  and  Cove 
sounds.  It  is  frequently  taken  in  the  New  River,  and  attains  a 
considerable  magnitude,  the  writer  having  secured  a  so-called 
^^saw-'  five  feet  in  length  from  an  individual  over  sixteen  feet  long 
which  had  been  captured  in  this  river.  The  fishermen  state  that 
this  species  is  exceedingly  hostile  to  the  porpoise,  and  will  fight 
it  whenever  opportunity  occurs.    Y. 

Iraroptii  dekayi,  OUI. 
Mackerel-shark. 

Tery  rare,  a  single  skeleton  having  been  seen.    Y. 

Xn^mphodni  littoraUi,  Gill. 
Sand-shark.    Shovel-nose. 

Tolerably  abundant  both  within  and  outside  of  inlet.     Y. 

Sphyraa  lygsaa  (Liiui.)»  Mall,  and  Henle. 
Hammer-head  Shark. 

But  a  single  individual  seen.    Y. 

Scnie«pB  tibnro  (Linn.),  Gill. 
Shovel-head  Shark. 

Uncommon.    Y. 

A  few  other  species  of  this  family  were  noticed,  but  not  Iden- 
tified. 

15 
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BranBUoiUak  oulInBiliii,  Sandcrnll. 

Tliis  curious  epecies,  so  far  ns  known,  is  to  bo  obtAined  In  but 
one  locality,  near  Fort  Mauon,  viz.,  on  Bird  Siioal,  which  lira  to 
the  Bouthwftrd  of  Btaurort  city  ;  some  dozen  or  more  apccimens 
were  obtained  by  dredging.     Y. 

A  number  of  epeciea  of  fresh-water  fishes  biivo  also  been  ob- 
tained from  the  rivers  coutigiioiis  to  Fort  Macon,  but  il  has  beeo 
deemed  advisable  to  confiue  this  list  to  the  marine  formt  nimost 
exclusively.  It  should  be  mentioned  that  the  inquiries  regarding 
the  preceding  species  of  fishes  were  made  al  the  euggeslioa  and 
under  the  direction  of  Prof.  S.  F.  Baiid,  U.  S.  Com.  of  Fish  and 
Fisheries. 
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OH  THE  BSAnr  OF  CHIIUBSA  MOH8TB08A. 
BT  BURT  a.  WILDER,  M.D. 

Introduotion. — At  the  close  of  a  paper  upon  the  brains  of  the 
fish-like  vertebrates  presented  before  this  Academy  on  the  4th  of 
April,  1876, 1  exhibited  a  fairly  preserved  adult  male  example  of 
Chimstra  momtrosa^  together  with  a  drawing  of  the  brain  as 
then  partly  exposed.  After  calling  attention  to  certain  peculiari- 
ties which  apparently  had  not  before  been  observed,  I  expressed 
the  intention  of  preparing  a  full  description  of  it  with  figures  for 
presentation  to  the  Academy  at  a  future  meeting. 

In  the  present  paper  this  intention  is  fulfilled  so  far  as  I  have 
been  able,  in  view  of  the  limited  material  at  my  command,  and  the 
difiSculties  of  interpretation  which  now  embarrass  all  students  of 
fishes'  brains. 

The  extent  of  these  difficulties  becomes  apparent  when  I  state 
that,  since  Gegenbaur  has  lent  the  weight  of  his  high  authority  to 
Miklucho-Maclay's  new  interpretation  of  the  parts  commonly 
called  cerebellum  and  optic  lobes,  no  region  of  the  brain  is  clear 
09  to  its  homology  throughout  the  series  of  fish-like  vertebrates. 

For  the  complete  solution  of  these  homological  problems  it  is 
evident  that  simple  and  embryonic  brains  are  primarily  more  use- 
ful than  those  of  adults,  or  those  which  present  peculiar  charac- 
teristics. Hence  I  am  availing  myself  of  every  opportunity  for 
preparing  and  figuring,  both  as  wholes  and  in  sections,  the  brains 
of  Myxine^  Petromyzon^  Menobranchus  (or  Necturus)^  and  em- 
bryo sharks.  But  it  is  not  likely  that  an  embryo  Chimsera  will 
soon  be  available,  and  it  seems  hardly  advisable  to  longer  defer 
the  publication  of  facts,  some  of  which,  at  least,  appear  to  be  new 
and  important,  simply  on  account  of  doubts  respecting  the  terms 
which  should  be  employed  for  the  designation  of  parts.  More- 
over, notwithstanding  its  special  peculiarities,  the  brain  of 
Chimstra  presents  certain  features  which  may  enable  us  to  con- 
nect brain-forms  which  have  hitherto  failed  to  be  reconciled  with 
each  other,  or  with  the  ideal,  or  typical  brain,  as  now  commonly 
accepted. 

>  Kindly  placed  at  my  disposal  by  Mr.  Alexander  Agassiz,  Curator  of  the 
MaseQin  of  Comparative  Zoology  at  Cambridge,  Mass. 
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Agaiu,  ns  will  be  shown  in  tbe  following  liistorienl  akc-tcb,  Ibc 
brain  of  Chimeera  bas  iiot  hitlierto  been  accurately  figured  or 
fully  (leecribecl. 

This  fact  slone  would  bave  led  me  to  welcome  an  opporlunity 
of  adding  to  onr  knowledge  of  its  stninture;  hut  an  additional 
inceiilive  Inyin  the  consideration  that  the  three  species  of  Vhi- 
mmra,  with  tbe  single  species  of  CaUorhynirhut^  have  always  tjeen 
regarded  as  peculiar,  and  not  readily  assignable  to  a  place  among 
tbe  flsh-like  vertebrates. 

Ill  1834  Johannes  Miiller  (23,  T4)  united  the  two  genera  under 
the  title  llolocepbala,  regarding  this  group  as  an  order  of  llio 
class  Pisces.  J 

Some  zoologists  bare  adopted  Midler's  view;  but  th«  Hol<^  I 
cephiila  nre  often  included  with  the  sharks  and  skates  under  tfa«  \ 
name  Selachians,  or  Elasmobranchiata. 

So  far  as  I  am  aware  the  structure  of  the  brain  has  never  been 
(ippealed  to  for  the  purpose  of  ascertaining  tbe  taxonomic  rela- 
tione of  the  Holocephnla.  I  say  the  structure,  because  in  tbe 
arrangement  proposed  by  Mayer  (5),  little  more  than  the  external 
form  of  the  brain  seems  to  have  been  considered. 

Historical  Sketch. — So  far  as  I  am  aware,  tbe  earliest  account 
of  tho  braid  of  C/'imtFra  was  by  Tnlentin,  in  1842.  lie  states 
(1,25)  that  his  specimen  was  "well-preserved  in  alcohol;"  but, 
.  Judging  from  the  figures,  its  condition  was  that  of  most  fish-brains 
which  are  not  exposed  to  the  action  of  alcohol  very  soon  &[ter 
death  of  the  animal.  Tbe  principal  features,  however,  are  sbown 
in  BO  far  as  the  brain  was  exposed  -,  but  it  is  evident  firom  both 
the  figure  and  description  that  only  the  binder  region  of  the  brain 
was  examined,  and  that  Yalentin  failed  to  discover  tbe  olfactory 
lobes,  the  "  hemispheres,"  and  the  greatly  elongated  raesothalamic 
crura,  which  are  characteristic  of  this  type  of  brain. 

He  does  not  state  whether  tbe  brain  was  removed  f^m  the 
skull  by  himself.  Tbe  channel  connecting  the  hinder  part  of  the 
brain-cavitj^  with  tbe  front  part  is  so  narrow  that  the  existence  of 
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'  OQnlher  (Id,  vtIL  S40-8S3)  recognices  the  following  apedMofO 
vii. :  monttroin,  coasts  of  Europe,  Japan,  Capa  of  Qood  Hope ;  e^Wti, 
west  coBBt  or  North  America  ;  ajflnU,  coast  of  Portugal.  Be  alto  admits 
but  a  single  species  of  Oallorhj/nehui,  antaretievi ;  hnt  Dam£ril  (29,  692) 
enumerates  five.  Refereoces  are  here  made  to  a  list  of  works  at  the  close 
of  tbis  paper. 
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the  latter  might  well  be  overlooked  by  an  assistant.  Still  the 
general  aspect  of  the  regions  examined  by  Valentin  differs  so 
macb  from  that  of  any  other  entire  brain  that  it  is  not  easy  to 
see  how  he  could  have  stated  his  determinations  without  some 
qualification. 

The  short  portions  of  the  crura  which  were  retained  with  the 
hinder  regions  of  the  brain,  were  regarded  by  Valentin  as  the 
olfactory  nerves,  and  they  are  figured  of  considerable  thickness, 
although  in  my  specimen  they  are  thin  and  ribbon-like.  The 
rounded  optic  lobes  he  named  hemispheres.  The  overhanging 
cerebellum  was  interpreted  as  the  thalamus,  or  lobus  ventriculi 
tertii,  and  the  remaining  parts  as  cerebellum  and  medulla.  On 
pages  32  and  33  Valentin  speaks  of  the  cavity  of  the  optic  lobes 
C^  SehlappenhOhlung"),  and  designates  it  on  fig.  4  (s)  ;  but  neither 
the  figures  nor  the  description  indicate  distinctly  the  parts  which 
he  regarded  as  the  optic  lobes  themselves ;  they  must  certainly 
have  been  very  small  in  comparison  with  the  supposed  thalamus, 
aince  all  the  other  conspicuous  portions  are  otherwise  interpreted. 
Valentin's  opinion  as  to  the  taxonomic  significance  of  the  brain 
is  expressed  in  the  following  passage. 

"  Peculiar  as  the  brain  of  Chimatra  appears  at  first  sight,  it 
nevertheless  proves  to  be  intermediate  between  the  brain  of  the 
Cyclostomes  [Myzonts],  on  the  one  hand,  and  that  of  the  Plagios- 
tomes  on  the  other."    (1,  39.) 

The  following  year,  in  his  Report  upon  the  progress  of  Anatomy 
(2),  Johannes  Miiller  commented  as  follows  upon  the  paper  of 
Valentin : — 

"Of  the  brain  of  Chimasra  we  had  before  no  figures,  so  that 
these  by  Valentin,  with  his  description,  supply  a  real  deficiency. 
In  the  designation  of  the  parts,  however,  and  therefore  also  in 
the  comparison  with  other  brains,  some  things  prove  to  be  other- 
wise. 

"  The  description  aud  figures  make  it  very  probable  that  a  part 
of  the  medulla  oblongata  is  taken  for  the  cerebellum.  This 
remark  of  R.  Wagner  I  find  to  be  confirmed  by  the  examination 
of  a  well-preserved  specimen  of  the  brain  of  Chimmra, 

"  What  is  called  cerebellum  belongs  to  the  medulla,  whilst  that 
which  the  author  calls  'the  hammer-formed  body'  and  compares 
with  the  lobus  ventriculi  tertii  of  Cj'clostomcs  is  the  cerebellum. 
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The  cerebellum  and  nicdttlla  willi  Chimasra  cloKly  resemble  those 
of  all  gfoera  of  slisrks  ivhoai.'  bruins  tin*  known  to  me." 

"  The  brain  of  Chivieern  has  no  rcflemblnnci;  to  thnt  of  Cyclos- 
tomcB,  but  much  lo  that  of  shaiks.  Yet  it  differs  grcstlj-  there- 
from ill  the  front  part,  because  tlio  oplic  lobes  and  tlio  hemisfiheres 
are  fusel  togi-tlicr,  which  is  not  the  case  with  the  sharks  and 
skates.  Tlio  olfactory  nerves,  ns  usual,  enlargu  behind  the  ol- 
factory folds  lulo  a  bulb.  The  small  sweUing  from  which  they 
spring  ia  the  only  representative  of  the  great  median  oiasscs  of 
sharks  which  are  probably  the  hemispheres." 

I  have  been  vinable  to  find  the  observation  of  R.  Wagner,  above 
referred  to,  elsewhere  recorded,  but  the  foregoJUf;  passages  lead 
me  to  infer  thai  both  he  and  Milller,  like  Valentin,  believed  the 
entire  brain  of  Chimiera  to  be  included  in  what  was  really  only 
tho  poslcrior  portion.  It  will  be  seen  farther  on  that  Ofgenbaor 
attaches  a  diirerent  signification  to  Mliller's  remarks  ;  lint  after 
careful  re-examination  of  the  passage  1  And  myself  obligeJ  to  ad- 
here to  the  in ti,T  11  relation  above  oH'ered. 

In  13<8,  Busch  piiblishrd  (3)  figures  of  the  brains  of  Vhimasra 
and  of  CaHorbynchut ;  the  latter,  however,  represents  only  the 
posterior  region.  I  am  informed  that  a  copy  of  this  work  baa 
been  (.M.riiiiod  for  the  Americnn  Museum  of  Natiir.al  Histury  in 
New  York  ;  but  the  library  of  which  it  forms  a  pari  has  not  yet 
(April,  1877)  been  placed  npon  shelves,  and  I  have  not  been  able 
to  examine  it. 

These  figures  of  Busch  were  reproduced  in  1864  by  Mayer  (6). 
Like  many  other  figures  upon  the  plates  of  this  author,  the  g«ne- 
ral  asi)ect  of  these  is  good,  but  they  are  onsatisfactory  in  respect 
to  details. 

Mayer's  description  (5,  24,  and  25)  of  these  brains  is  in  the 
form  of  a  cl  as  si  fl  cation.  The  Holocephala  are  included  under 
"  Pisces  Proencephali,"  characterized  as  having  "  the  olfactory 
lobe  developed  into  an  olfactory  hemisphere  or  cerebrum."  Thii 
group  includes  all  the  fisb-like  forms  excepting  the  Teleosts  which 
he  designates  (5, 27)  as  Pisces  Mesencephali,  the  optic  lobe  being 
the  hemisphere. 

The  brains  of  the  Proencephali  are  further  oharaoterized  u  fol- 
lows :  "  The  olfactory  lobe  is  two  to  four  times  greater  than  the 
optic  lobe,  presents  folds  or  lobes  upon  its  upper  surface,  and  is 
the  middle  two  open  lateral  cavities  with  swellings  within  them." 
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^'The  optic  lobe  is  small,  spherical,  without  superficial  commis- 
sure of  the  two  hemispheres,  or  without  corpus  callosum^^  and  is 
separated  from  the  olfactory  hemisphere  by  an  anterior  prolonga- 
tion of  the  cru8  cerebri.  The  basilar  lobes  [hypoaria  ?]  are  little 
dereloped.  The  cerebellum  varies  in  size,  so  as  to  form  a  series. 
There  is  a  chiasma." 

Mayer  subdivides  the  *^  Proencephali"  into  three  suborders  and 
indndes  the  Ghimserse  in  the  Macroepiencephali  corresponding  with 
Selachians,  or  Plagiostomes  and  Holocephali.  The  characters  are 
as  follows :  ^^  The  optic  lobe  contains  a  rudimentary  ventricle,  which 
is  afterward  united  with  the  third  ventricle,  but  no  inner  swellings. 
The  chiasma  is  broad.  The  cerebellum  consists  of  an  anterior 
and  posterior  median  mass  and  anterior  and  posterior  convoluted 
lateral  lobes  more  or  less  developed." 

The  ^^  Macroepiencephali"  are  subdivided  into  two  families,  the 
Raise  or  Skates,  in  which  the  hemisphere  mass  is  "  as  broad  as  it 
is  long ;"  and  the  sharks  and  Holocephali,  in  which  it  is  an  '^  elon- 
gated oval." 

Finally,  this  "  family"  forms  two  groups,  in  one  of  which  "  the 
cerebellum  is  very  large  and  covers  part  of  the  hemisphere,"  while 
in  the  other  it  ^^  reaches  only  to  the  middle  of  the  optic  lobes." 
In  this  group  are  included,  Oaleus  canis^  Scymnus  lichia^  Car- 
Aarias  glaucus^  Scyllium  catulua^  Scyllium  borealiSj  Callorhyn- 
chus,  and  Chimeera  monstrosa. 

In  a  note  (p.  25)  Maj^er  says,  ^^  The  hemisphere  is  particularly 
slender  and  long  in  Scymnus  lichia  and  Chimsera.  Valentin's 
figure  cannot  be  employed  for  a  different  interpretation  of  the 
parts.  At  any  rate  what  Valentin  calls  the  lohus  ventriculi  tertii 
is  really  the  cerebellum." 

The  foregoing  description  indicates  that  Mayer's  attention  was 
directed  chiefly  to  the  form  and  general  aspect  of  the  brain,  and 
that  many  of  his  determinations  were  based  upon  analogy  rather 
than  homology. 

By  implication  Mayer  ascribes  lateral  ventricles  to  all  the 
Proencephali ;  bat  he  makes  no  special  mention  of  them  in  the 
Holocephali,  and  neither  the  figures  nor  descriptions  indicate  the 
existence  of  the  large  '^  foramina  of  Monro,"  and  the  swellings 
therein  which  are  described  by  me  farther  on. 

*  Alluding  to  certain  structures,  which  he  regards  as  representing  the 
e^rpiM  ealloMum^  with  the  Mesencephali. 


SU  VKxmMDtnas  op  iQEACAneMr  or  [18T7- 

The  bnint  of  Holocephala  are  not  mcDtioncd  by  Uoltard,  or 
TnlpUn  (i). 

OwenoopiM  (8, 1,  Sit,  fig.  179)  Busdi's  ligure  of  tLc  bmlii  of 
OhiMmra  wum^rotOf  MoA  Abes  not  appenr  to  have  examined  the 
bl^n  Itadf.  The  oUketoljr  lobes  are  united  with  Ibe  succccdiog 
lobn  (not  Mpanted  u  In  tinyer'a  figure),  and  their  necks  appear 
to  be  oonoeotod  by  a  thick  traits  verse  commissurt!,  which  has  do 
eztotenoei  in  tha  origioftl  figure  this  appenmncc  mny  have  l)«cn 
doe  to  an  nnintontioiial  exaggeration  of  shadow. 

Aoootding  to  the  jdan  of  the  work,  the  author's  vicw»  of  th« 
Ohioueroid  brain  are  given  in  connection  with  his  account  of  it« 
l^iaimta  diviaiou.  The  laminte  at  the  sides  of  the  mediiltn  are 
i^eided{p.  SY6)  aa  devdopmeuts  of  Lhe  resliform  columns.  The 
optio  Ubn  are  mentioned  (277)  as  smaller  than  either  the  ccre- 
bram  or  oerebellam.  The  "  cerebml  crura"  (called  by  me  nte^o- 
tktUatMu)  are  eaid  (S81)  to  "  advance  some  way  before  they  ex- 
pand into  ttie  proceaoephalb."  The  latter  are  described  (383)  as 
"  large,  elongated,  and  aoooth."  On  the  same  page  it  is  said 
that  oidther  the  oerebellam  nor  the  optic  lobes  are  so  large  as  the 
'^  proeeooephaloB  i"  baton  page  2S8,  the  cerebellum  is  said  to  be 
"large." 

In  1869,  Oegenbaur  published  (8)  an  extract  from  a  letter  from 
SrlikluchO'Maclay  relating  to  Bome  peculiarities  of  the  Chimsera'a 
brain,  adding  remarks  upon  their  morphological  and  taxonomic 
significance. 

"  The  brain  of  Cliimtera,  as  presented  in  the  figures  and  de- 
scription of  Yaleutin,  ofifers  so  many  peculiarities  that  it  was  im- 
possible to  discuss  it  alone,  or  in  coanection  with  the  other  series 
of  Bsh  brain-forms. 

"Miklucho  found  that  the  abo re-mentioned  representation  agreed 
in  part  with  the  results  of  his  investigations  of  the  brains  of  Sela- 
chians, but  in  other  respects  was  wholly  dissimilar.  That  repre- 
sentation showed  a  Zwischenhirn,'  which  is  similar  to  that  of 
Selachians.  Valentin  took  it  for  the  hemisphere.  From  it  pro- 
ceed a  pair  of  swellings  which  were  supposed  to  be  the  olfactory 
lobes.     Then  follows  a  portion  corresponding  to  the  Mittelhim 

'  This  is'lhe  common  German  term  for  ibe  Thalsmencephalon,  or  lobl 
retttriculi  tertii ;  but  Miklucbo  and  Uegenbaur  apply  It,  Incorrectly,  as  I 
believe,  to  the  optic  lobes  or  MlttelUIrn,  aud  give  iliig  latter  name  to  the 
cerebellum.    This  queslion  will  bs  discussed  bereafter. 
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[really  the  cerebellum],  which  Valentin  named  Zwischcnhim ;  then 
m  cerebellum  with  a  medulla  oblongata,  which,  interpreted  as  such 
by  Valentin,  present  the  characteristics  of  these  parts  with  Sela- 
chians. 

^^  So  the  greater  part  of  the  brain  agrees  with  that  of  the  Sela- 
chians, but  where  is  the  Vorderhim  ? 

^^  In  Messina  Herr  Miklucho  found  the  opportunity  for  investi- 
gation of  the  brain  of  Chimxra^  and  writes  as  follows :  '  In  the 
first  place,  I  learn  that  the  representation  of  Valentin  is  quite 
correct  in  some  minor  points.  But  the  part  which  Valentin  calls 
the  olfactory  tract,  I  ask  myself,  is  not  this  the  Eirnstiele?  I 
extended  the  opening  of  the  cranium,  and,  true  enough,  far  for- 
ward lay  the  large  and  handsome  hemispheres  connected  with  the 
Zwischenhirn  by  elongated  cerebral  peduncles.* 

"  This  Vorderhirn  therefore  corresponds  to  the  part  described  by 
J.  Miiller  (2)  as  the  swelling  of  the  olfactory  nerves  lying  behind 
the  olfactory  folds.  Since,  moreover,  there  is  a  swelling  which 
gives  off  olfactory  nerves,  there  can  be  no  doubt  respecting  the 
above-mentioned  interpretation. 

"  The  peculiarity  of  the  Chimaera's  brain  consists,  therefore,  es- 
pecially in  the  remarkable  extension  of  the  brain-stem,  and  the 
concomitant  separation  of  the  Vorderhirn  from  the  Zwischenhirn. 
In  the  same  degree  in  which  the  Vorderhim  is  moved  forward, 
the  olfactory  tracts  are  abbreviated,  so  that  the  swellings  of  the 
olfactory  nerves  are  in  contact  with  the  Vorderhirn  itself. 

**  The  brain  of  Chimsera  therefore  resembles  that  of  Selachians 
much  more  closely  than  was  supposed  by  J.  Miiller,  although  the 
great  similarity  of  the  hinder  regions  was  by  no  means  unknown 
to  him." 

Gegenbaur  does  not  mention  the  figures  of  Busch,  which,  like 
the  copies  of  Mayer  and  Owen,  present  all  the  features  whose 
discovery  he  seems  to  ascribe  to  Miklucho. 

On  the  other  hand  he  credits  Miiller  with  being  acquainted  with 
the  existence  of  these  parts.  As  already  stated,  I  cannot  find,  in 
Muller's  remarks,  any  evidence  of  such  knowledge.  On  the  con- 
trary, he  distinctl}'  says  that  ^'the  lobi-optici  and  lobi-hemisphserici 
are  closely  united." 

Miklucho-Maclay,  in  1868  and  1870,  published  two  papers  (7 
and  10)  upon  the  brains  of  fishes,  but  in  neither  do  I  find  any 
reference  to  the  brain  of  Chimsera, 
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The  paper  or  I'nnceii  and  de  Sanctis  (9)  ia  known  to  me  oulj' 
ihrougli  a  brief  abstract  in  the  Zoological  Keooi-d  for  1873,  p.  86. 
It  (loos  not  Appear  to  treat  especially  of  tlic  brains  of  tbv  Uolo- 
oepbala. 

Diimt-ril,  who  doscribea  (21, 1,  65-73,  pi.  9)  aomewliat  at  k-ngtli, 
though  apparently  not  from  original  iiiveHtigntions,  th«  bralni 
of  riagiostonies,  umkes  no  reference  to  those  of  lloloccpUnIa; 
neither  arc  they  alluded  to  in  the  Mnnunla  of  Van  der  iloevcn  or 
Rolleston. 

8T1,  Huxley  included  the  Holocephala  among  the  Elaacno- 
branclis,  and  left  it  to  be  inferred  (13,  118)  that  their  braiiis  re- 
semble Ihoae  of  sbnrka  antl  akates. 

More  recently,  in  his  puper  (Ifi)  upon  the  brain,  the  skull,  and 
the  pectoral  fins  of  Ceralodua,  Huxley  makes  some  i-ery  8uggesti\-e 
Temarks  (pp.  30,  41, 15,  .57}  coiieurniDg  the  Inxonomic  relations 
©f  ChiniBcra.  These  will  be  referred  to  hcreafler.  I  do  not  aw, 
lowever,  that  he  iinywhere  implies  that  the  brain  differs  esaea* 
tiftlly  from  tlie  plagiostome  type,  and  iu  the  summary  (p.  41)  at 
the  i-liarncters  npun  which  he  is  inclined  to  base  the  opinion  ihtt 
the  Holocephnla  should  be  regarded  as  s.  primary  eubdivision  of 
fishes,  tiie  brain  is  not  ewn  nieutioneil.' 

In  April,  itSTb',  tbe  Coliowing  note  was  added  while  my  paper  on 
the  brains  of  N.  A.  Ganoids  (17)  was  passing  through  the  press: 
"  Just  as  this  goes  to  press  I  am  enabled,  through  the  kindoese 
of  Mr.  Alex.  Agassiz,  to  expose  and  examine  the  brain  of  a  ir«ll- 
preaerved  male  Cfiimmra  in  the  Museum  of  Comparative  Zoology. 
The  cerebellum  ia  very  large  and  covers  the  optic  lobes,  but  is 
not  folded  transversely  as  in  raost,  if  not  all,  adult  sharks  and 
skates.  Tbe  crura  thalami  are  very  long  and  thin,  and  nnited 
ventrally  by  a  delicate  membrane,  apparently  only  pia  mater.  An- 
teriorly each  crua  expands  into  a  prothalamus,  the  dorsal  border 
of  which  is  thin  and  slightly  everted.  This  prothalamns,  how- 
ever, instead  of  forming  the  principal  anterior  mass  as  in  Ganoids, 
ia  overlapped  outside  by  a  large  and  elongated  hemisphere  about 
8  mm.  in  height  and  lli  mm.  in  length.  On  the  hinder  third  of 
the  mesial  surface  ia  a  large  rounded  foramen  of  Monro,  4  mm.  ia 
diameter.    Tbe  lateral  ventricle  extends  forward  into  tbe  olfactory 

I  TbU  paper  was  known  to  me  only  through  a  brief  abatnct  In  "  Na- 
ture" for  Jan.  6tb,  1878,  uulil  Nov.  1876,  when  a  copy  was  Undlf  loaned 
to  me  by  Prof.  8.  F.  Baird. 
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lobe.  Into  the  foramen,  and  occupj-ing  its  entire  area,  projects  a 
thickening  of  the  outer  wall  of  the  hemisphere  which  may  repre- 
sent a  primordial  corpus  striatum.  Just  in  front  of  the  foramen 
the  ventral  borders  of  the  hemispheres  are  connected  by  a  trans- 
Terse  commissure.  I  greatly  regret  not  having  been  able  to  ex- 
amine this  brain  before  presenting  this  paper.  It  seems  to  fur- 
nish an  actual  form  intermediate  between  the  apparently  distinct 
types  represented  by  the  brains  of  Selachians,  Ganoids,  and 
Dipnoans.  If  I  correctly  interpret  the  appearance  of  a  partial 
subdivision  of  the  elongated  mass  behind  the  olfactory  lobe, 
the  Chimtera's  brain  presents  a  more  equal  proportion  of  hemi- 
sphere and  prothalamus  than  exists  in  Ganoids  or  Teleosts,  where 
the  former  seems  to  be  reduced  to  a  rudiment  hardl}'  recognizable 
as  such." 

Remarks  to  the  same  effect  were  made  before  the  Academy  on 
the  4th  of  April,  as  already  mentioned. 

The  brain  itself,  with  most  of  the  drawings  here  published,  was 
exhibited  and  remarked  upon  by  me  at  the  meeting  of  the  Ameri- 
can Association  for  Advancement  of  Science,  Aug.  25th,  1876,  in 
connection  with  a  paper  on  the  brains  of  certain  fish -I  ike  verte- 
brates (24). 

Prof.  Huxley's  comments  (25)  upon  that  paper  referred  mainl}*' 
to  the  question  of  the  homolog}'  of  the  optic  lobes  and  cerebellum 
of  Selachians,  which  will  be  more  fully  discussed  hereafter. 

The  GENERAL  ASPECT  OF  THE  Brain  OF  Chimjera. — The  brain 
of  the  adult*  Chimasra  presents  three  regions  of  nearly  equal 
length,  viz.,  a  complex  high  mass  behind,  a  pair  of  elongated 
masses  in  front,  and  an  intervening  pair  of  slender  bands. 

The  height  and  complexit}-  of  the  hinder  mass  remind  one  of 
the  corresponding  region  with  sharks  and  skates.  In  general 
form,  the  anterior  masses  resemble  the  hemispheres  of  Dipnoans; 
bat  the  slightness  of  their  union  by  a  transverse  commissure  is  a 
characteristic  of  Ganoids  and  Teleosts ;  while  the  length  of  the 
crara,  and  the  size  and  position  of  an  orifice  upon  the  mesial  sur- 
face of  each  anterior  mass  are  features  not  hitherto  observed,  so 
far  as  I  know,  in  the  brain  of  any  other  fish-like  vertebrate. 

In  general,  therefore,  it  ma}'  be  said  that  the  brain  of  Chimasra 

■  From  analogy  we  may  infer  that  in  very  young  examples  the  interval 
between  the  anterior  and  posterior  regions  is  much  less ;  also  that  the  lobes 
of  the  medulla  are  less  folded,  and  the  cerebellum  smaller. 
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presents  certain  features  peculiar  to  itself;  it  also  combine*  fea- 
tures more  or  less  characteristic  of  the  bruins  of  Oniioids  and 
I'lagiostomes.  Tlie  significance  of  these  resemblauces  will  Ixi 
coDSidered  farther  on. 

The  Typical  Bbain. — Xotwilhstnnding  great  differences  in  the 
relative  size  and  complexity  of  the  principal  subdivisions,  and  in 
tlie  number  of  the  accessory  parts,  the  brains  of  all  MaiMmals, 
Birds,  Reptiles,  and  Batrachiana  may  be  referred  to  a  single  type. 
The  reduction  to  tiiis  type  may  be  made  either  by  comparing 
many  forms  as  intermediate  stnges  of  an  ideal  trnnsitiou,  or  by 
tracing  back  tlie  development  of  the  brain  of  a  8ingt«  form  to  its 
earliest  and  simpiest  condition. 

Among  tlie  remaining  groups  of  flsh-Uke  vertebrates  the  lam- 
prey eels  (Petromj'zonLidre)  seem  to  possess  brains  closely  re- 
sembling those  of  Batrachinns.  Tlte  Alyxinoid  brain  has  not  yet 
been  sat  ie  fact  only  homologized  with  that  of  Petromyzon,  but  m»y 
prove  to  be  a  degenerated  form  thereof.  As  figured  by  Owen 
(■20,  and  6,  I,  fig.  18G,  p.  283),  the  brain  of  Proloplerus  seeina  to 
closely  resemble  that  of  the  tailed  Batrachians ;  but  Huxley  (16, 
SO]  finds  in  Ceralodus  (which  is  regarded  as  a  Dipuoau)  a  feature 
wiiicii  is  characteristic  of  tlic  plagiostome  brain,  so  that  the  Biat- 
Uv  id  6liU  ill  d«ul'£.  The  hraius  oi  Ganoids,  and  Tdeu^U,  and 
riagiostomes  are  not  yet  satisfactorily  homologized  with  the 
typical  brain ;  the  same  is  the  case  with  the  Holocephala  (1 T). 

The  typical  brain  comprises  the  following  parts:  Medulla  and 
fourth  ventricle ;  Cerebellum  wilh  its  ventricle  ;  Oplic  lobes  vilh 
their  ventricles ;  Thalami,  with  the  third  ventricle,  the  conarium 
above,  and  hypophysia  below ;  Hemispheres,  containing  the  lateral 
(first  and  second),  ventrides,  which  communicate  with  the  third 
through  the  foramina  of  Mojito  ;  Olfactory  lobes  with  their  ven- 
tricles. 

Thickenings  of  the  lower  or  outer  walla  of  the  hemispberea  con- 
stitute the  corpora  striata ;  and  these  are  Joined  by  the  anterior 
commissure  which  is  a  specialization-  of  the  anterior  bonodary  of 
the  third  ventricle,  the  lamina  terminalis. 

The  thalami  are  united  posteriorly  by  the  posterior  commisaure, 
and  between  their  central  portions  may  be  formed  the  middle  or 
"o/V  commissure.  The  fornix  eeems  to  result  from  a  thickening 
of  the  vertical  fibres  of  the  lamina  terminalis  in  front  of  and 
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abOTC  e&ch  foramen  of  Monro,  and  fhitn  the  subsequent  union  of 
the  two  series  of  fibres  across  the  me<li&n  line. 

The  pons  Varolii  is  a  band  of  transverse  fibres  upon  the  Tentral 
side  of  tbe  medulla,  connecting  the  lateral  regions  of  the  cerebel- 
Inm.  The  corpus  callosum  is  a  transverse  commisBure  uniting 
the  contiguous  faces  of  the  hemispheres.  Tlie  corpus  callosum  and 
the  pons  Varolii  seem  to  be  confined  to  the  mammals. 


•phfie:  OS,  Mrpna  ■triktum  ;  Of,  olfHlar;  loba;  Bg,  hrpopbr'li- 

Figures  and  descriptions  of  the  typical  brain  are  given  by  Hux- 
ley (13,  56-59);  his  figures  were  reproduced  by  me  with  slight 
modifications  in  a  former  paper  (IT,  plate  3),  and  they  are  here- 
with presented  again  from  a  conviction  that  an  understanding  of 
it,  and  of  the  brains  of  Amphibia  which  most  nearly  embody  the 
type,  is  essential  to  the  sncceseful  study  of  the  many  and  com- 
plex modifications  which  exist  among  the  other  vertebrates. 

Enuhxbation  of  Parts. — Accepting,  provisionally,  the  type  of 
vertebrate  brain  as  figured  and  described  by  Huxley,  it  is  desira- 
ble to  ascertain  how  far  its  subdivisions  are  recognizable  in  the 
brain  of  Chimtera. 

Bespecttng  the  following  parts  there  can  be  no  doubt:   The 
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Bpinal  cord  (S  C),  tlie  optic  nerves  (o  n),  and  cbiaBma  (ac),  and 
the  oiraotory  lobes  (01).' 

Bill.  tioriR  of  tUe  intcrmedlato  regions  have  3-et  been  det«rmiiic<l 
satisfactorily  ns  to  tlieir  limits,  und  as  to  their  correttpondcncc 
witli  lUe  sLibdi vision!!  of  tbe  typical  brain. 

Tbe  cerebellum  lies  between  tbe  medulla  behind,  and  the  optic 
lobes  in  front.  If  tbe  cerebellum,  therf^fore,  can  be  determined 
the  olber  two  parts  will  natnrnlly  fullow. 

Tbe  existence  of  a  cerebellum  is  doubtful  in  the  Myxinoida, 
and  among  the  other  fishes  it  presents  very  great  ilirersilii-t  of 
size,  form,  and  complexity.  Thus  in  I'elromyiOH  and  Uie  Dip- 
noans  it  is  a  narrow  bridge ;  in  Lepidoateua  it  is  an  inflated  vesi- 
cle; in  Murrhaa  it  is  retroverted,  in  Pimelodits  auteverted.  In 
skates,  that  which  has  been  usually  regarded  as  tbe  cerebellum  is 
a  somewhat  elongated  and  fljitteneil  mass  which  is  distinctly  sin- 
gle and  median,  although  it  may  present  a  longitudinal  median 
furrow.  With  many  sharks  this  part  is  deeply  furrowed  trans- 
versely as  in  birds. 

Prior  to  the  year  18G8,  so  far  ns  I  know,  this  region  of  Ibo 
plagiostome  brain  was  universally  recognized  aa  the  cerebellum. 
But  Miklucho-Macloy  (7  and  10)  has  proposed  to  enll  thia  the 
Millclliu-n  (optic  lobes),  fiiHi  to  re.'^trk'C  the  term  cerebcUum  to  a 
narrow  band  (figs.  2  and  8,  c')  between  it  and  the  medulla.  The 
region  commonly  called  optic  lobes  he  names  Zwiachenhirn  (thai- 
ami).* 

Now  there  is  certainly  some  ground  for  this  view.  The  trans* 
verse  lamina  of  sharks  and  skates  is  apparently  identical  with 

I  For  obvions  reasons  tbe  determinations  of  VsUnUn  are  nut  here  con- 
sidered. 

*  I  feet  constnuned  to  protest  agaiuBt  the  introduction  of  the  terms  Vor- 
der-hira,  Zwiechen-hlm,  Mlttel-hlrn,  Hlnter-hirn,  and  Nacb-hirn,  and  of 
their  English  equivalents  fore-brtdn,  etc.  If  the  oonTenUonsl  and  nni- 
verully  understood  terms  medulla,  cerebellnm,  etc.,  are  to  be  discarded  for 
descriptive  names  derived  from  one  modern  langnsge,  what  li  to  prevent  the 
anatomists  of  Spain,  or  Buuia,  or  any  other  country  from  employing  other 
descriptive  titles  derived  from  their  own  langnogciT  Buch  lubBtitutions 
would  aooa  cause  morphological  science  to  revert  to  the  chaotic  condition 
in  which  descriptive  zoQIogy  wss  found  by  Llnnnus. 

The  region  designated  by  thalami  has  already  received  the  following 
names :  Zwischenhirn,  between-braia,  inter-br^n,  diencephalon,  denten- 
cephalon,  lobus  ventrlcnli  lertii. 
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the  visible  cerebellum  of  Amphibia,  Mj'zonts,  and  Dipnoans ;  it 
teems  to  represent  the  simple  and  primordial  form  of  the  organ. 
Nor  is  it  easy  to  account  for  the  sudden  interpolation  between  it 
mnd  the  optic  lobes  of  the  greatly  expanded  or  inflated  mass  com- 
monly called  cerebellum  in  other  vertebrates. 

But  it  is  worth  bearing  in  mind  that,  with  some  Ganoids,  as 
Acipenser,  and  Lepidosteus  (Wilder,  17,  181,  fig.  7),  the  anterior 
border  of  the  apparently  simple  cerebellum  is  continued  forward 
into  the  cavity  of  the  optic  lobes.  Why  then  may  we  not  imagine 
tbat  an  e version  of  this  fold  has  given  rise  to  the  inflated  or  con- 
▼oloted  mass  of  sharks  and  skates  ?  This  would  give  us  two  dis- 
tinct portions  of  the  cerebellum ;  the  posterior  lamina,  and  the 
Ulterior  vesicle. 

To  M aclay's  interpretation  assent  has  been  given  by  Gegenbaur 
(12,549;  14,524).  But  neither  of  these  anatomists  has  as  yet 
published  facts  or  arguments  which  warrant  the  abandonment  of 
the  older  view,  while  several  others  have  questioned  the  validity 
of  their  conclusions.  Amongst  these  are  Jackson  and  Clarke 
(15,  77) ;  Balfour  (26,  560) ;  Huxley  (16,  31-25)  ;  and  myself  (17, 
172,  and  24).  In  a  letter  to  me.  Prof.  Rolleston  has  also  expressed 
his  non-acceptance  of  Maclay's  view. 

In  his  paper  on  Ceratodus  (16,  31)  Prof.  Huxley  says:  '^  I  can- 
not accept  the  views  of  Miklucho-Maclay,  whose  proposal  to  alter 
the  nomenclature  of  the  parts  of  the  Elasmobranch's  brain  ap- 
pears to  me  to  be  based  upon  a  misapprehension  of  the  facts  of 
development." 

My  argument  (24)  against  the  view  of  Maclay  was  based  upon 
the  fact  that  in  the  brain  of  a  large  shark  (  Carcharias  ohscurus) 
the  fibres  of  the  optic  tracts  are  distiuctly  traceable  to  the  optic 
lobes  and  the  thalami,  and  not  at  all  to  the  cerebellum  as  should 
be  the  case  if  the  cerebellum  be  really  the  optic  lobes. 

In  commenting  upon  the  paper  just  mentioned.  Prof.  Huxley 
(25)  repeated  the  opinion  expressed  in  the  paper  on  Ceratodus^ 
and  called  attention  to  the  fact  that  wherever  the  fourth  nerve 
(trochlearis  or  patheticus)  has  been  identified  among  vertebrates, 
its  apparent  origin  has  invariably  been  between  the  optic  lobes 
and  the  cerebellum.  This  point  seems  to  have  been  considered  by 
J.  Mailer,'  and  it  is  briefly  discussed  by  Maclay  and  Gegenbaur, 

■  Yergl.  neurologie  der  MyxinoideD,  1888,  p.  215. 
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Tvho,  however,  regard  it  as  not  constituting  an  insuperable  objec- 

tiOD. 

There  is  one  other  consideration  which  appears  to  have  been 
overlooked  hitherto.  Among  the  air-breathing  vertebrates,  from 
frog  to  man,  the  roof  of  the  optic  ventricle  is  complete,  while  that 
of  the  third  ventricle  is  only  partial.  Posteriorly  the  dorsal 
borders  are  united  by  the  posterior  commissure,  but  anteriorly 
the  true  nervous  tissue  is  absent,  and  the  ventricle  is  covered  only 
by  the  lining  membrane  and  the  overlj'ing  pia  mater.  According 
to  the  new  interpretation,  the  thalami  of  fishes  lack  the  feature 
which  characterizes  them  throughout  the  series  of  air-breathing 
vertebrates,  and  assume  the  peculiarities  of  the  optic  lobes. 

Should  Maclay  and  Oegenbaur  insist  upon  the  correctness  of 
their  interpretation,  the  matter  will  need  to  be  treated  in  full  here- 
after;  but  as,  for  obvious  reasons,  the  material  for  its  elucidation 
must  be  derived  from  sharks  and  skates  rather  than  from  Chi- 
msera,  I  trust  that  in  adhering  in  the  present  paper  to  the  com- 
monly accepted  view  I  shall  not  be  held  to  disregard  the  earnest- 
ness of  Maclaj',  or  the  high  authority  of  his  distinguished  teacher. 

For  reasons  which  will  be  presented  farther  on,  I  have  desig- 
nated the  parts  between  the  optic  and  the  olfactory  lobes  as 
follows  :  the  slender  bands  as  the  mesoihalamus ;  their  posterior 
enlargements  as  the  basithalamus ;  their  anterior  enlargements  as 
the  prothalami ;  and  the  remainder  of  the  elongated  mass  on  each 
side  which  incloses  a  ventricle,  as  hemisphere. 

The  Spinal  Cord  (S  G). — For  at  least  3  cm.  behind  the  me- 
dulla the  cord*  is  of  uniform  size  and  shape.  Its  greatest  trans- 
verse diameter  is  4  mm.,  and  its  vertical  diameter  3  mm.  As 
seen  in  the  cross-section  (fig.  22),  its  greatest  width  is  ventrmd  of 
the  centre,  and  the  sides  of  the  ventral  median  fissure  (v)  slope 
outward  more  gradually  than  those  of  the  dorsal  (d). 

The  nerves  have  been  separated  from  the  cord,  but  along  the 
dorsal  lateral  line  (fig.  1,  d  Z)  is  a  series  of  slight  elevations  about 
2  mm.  apart,  which  may  indicate  the  points  of  origin  of  the  dorsal 
roots  of  the  spinal  nerves ;  the  ventral  lateral  line  (fig.  4,  t^  /) 
presents  no  such  elevations.  The  lateral  tract  (/  c)  between  the 
dorsal  and  ventral  lateral  lines  is  slightly  elevated  above  the  dor- 
sal and  ventral  tracts  {d  c  and  v  c),  and,  when  first  exposed,  pre- 
sented a  darker  color  which  disappeared  in  a  few  days. 

*  The  remainder  of  the  cord  was  not  exposed. 
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Tlit^  Mnioturo  of  the  cnnK  nii<l  the  liomolnirieH  of  its  pnrtA  with 
thoM*  of  the  human  Npinnl  i*i»nU  8houI<l  l»o  <)eto nil i tied  by  micro- 
scopic «octif>n4  of  liettcr  prcHt»rv«*<l  speciiiM-n**. 

Tiir.  Mr.iiiiJ.A  C>iiL«»!«(iAT\. — Thr  niciliilln  con^istiiof  two  partsi, 
the  mrtiuUn  prnjtrr  or  continnntioii  of  the  Hpinnl  conl,  aihI  two 
paiM  of  1oIm*!i  which  may  he  proviMionnlly  cnll«*«l  dor*al  And  lateraL 

The  mi*4ltdln  mny  Ik*  nnid  to  commence  nt  h  |>oint  a)K>ut  4  mm. 
I«ehiitd  the  |>oHtcrit»r  end  of  the  lohcH,  nml  ahont  3  mm.liehind  the 
an^lc  of  the  fourth  ventricle.  At  this  point  the  conl  tM*gin«i  to 
c'han;;c  iIh  form  and  to  incri'siHc  in  nize. 

The  ilornal  horder  preserve.*!  nearly  the  ftamc  direction  as  that 
of  tlie  c<ird  itM»if,  hut  the  ventral  horder  inclines  ventrad,  so  that 
juMt  Udiind  the  lolN>*ttlietiorHi>-vi*ntralili:imeter  iM4  mm.  At  a  |>oint 
4  mm.  farther  forward  the  ventral  horder  iM  :*  mm.  lower  than  the 
ventral  Uirder  of  the  cord,  and  it  nMnainn  at  this  level  until  sud- 
•lenlv  iiefl(*ctiHl  ventrad  beneath  the  cereU*IIum. 

The  width  of  the  me<lnlla  aUo  Increa**e4  ^^o  as  to  lie  almut  C 
mm.  juft  behind  the  1oIn*s.  In  front  of  thiH  |>oint  the  wiiUh  tie- 
romeH  alniut  x  n)m..  on  account  of  the  prominent  lateral  1oIh*s. 

The  dorsal  lateral  line  ('/  /)jN'i:inH  to  U*  deflected  downwanl  at 
tlie  |Hiint  of  transition  from  the  conl  to  the  medulla;  but  its  defleo- 
ti«»n  i*t  niiire  rapid  than  that  of  the  ventral  border;  thed«>r««al  tract 
id  f  )  not  only  increaneH  in  wiilth,  but  ii  HJii^htlv  elevat4*«|  above 
the  laternl  column.  The  di^tlnetneHM  of  the  ilorsal  lateral  line 
id  I)  rfAM's  ju**t  in  front  of  the  pi»9iterior  enil  of  the  lateral  hdic, 
but  the  eirvated  venlral  margin  of  the  lobe  follows  the  same 
grneral  direction.  The  bli<;l)t  elevation^  wliirh  inilicate  this  line 
ii|Min  the  cf>rd  do  not  appear  upou  the  medulla.  The  vmtral 
lateral  line  <e  /i  gradually  •li'^app.-arH  at  about  the  middle  of  the 
Icn^Sth  of  the  medulla,  at  seen  In  ti<4.  4  ;  the  vmtral  median  furrow 
(d  eniU  rather  abruptly  ju^i  behind  the  downward  deflection  of 
the  vintral  surface  uiidi-r  the  nrelN'llum  ;  it  doi*H  not  present  the 
bifuieation  vihich  x^  ti;^ureii  by  Valentin,  l,li}{.  3«  /*. 

The  dor«al  IWnure  {d)  «iitlen>»  into  the  fi>urth  ventricle  about  3 
mm.  Ill  front  of  the  |H»int  where  the  enlargement  of  the  medulla 
I^Vi"***  Aii'l  about  I  mm.  U'hiiid  the  HU|M*rjacent  «lorsal  lobes.  The 
|i«*»teiif»r  an^Ie  of  the  ventricle  it  covered  by  the  li^nla  (fl<;.  3,  /.) 

The  ffiurth  ventricle  it  (piite  lou^,  but,  as  s«-en  in  fi^s.  PJ-^2,  its 
caiity  \%   nearly  obliterateil   by  the  development  of  its  various 
walls.     The  hinder  part  of  the  floor  presents  thre«  roundwl  tracts 
16 
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upon  each  side.  Suggestions  as  to  tbc  homologies  of  these  tract* 
aiv  ofTerotl  by  .lacksoo  and  Clarke  (15,  79),  but  I  rGfr&lii  from 
doiug  more  than  indiciite  their  appearance  and  relative  position. 

Close  to  the  median  line  is  n  rounded  tract  (m  (),  whieli  is  traci.- 
abla  anteriorly  to  the  cerebclhiin  ;  it  is  about  O.T  mm.  in  dinmctcr.  , 
Just  outside  of  tlie  posterior  bait'  of  this  is  a  deprettsod  triangu- 
lar sulfate,  the  expused  bonier  of  an  iulermediale  ttuct  (i  I). 
Uulside  of  tliis,  and  apparently  the  forward  continuation  of  tlio 
posterior  border  of  the  fourth  ventricle,  is  a  tract  (it  ()  of  wliicli 
the  mesial  border,  projecting  over  the  intermediate  tract,  presents 
a  series  of  tranavetM  furrows  w!Ui  intervening  nodules,  on  ac- 
count of  wUicb  I  have  called  il  the  iwdular  trnct.  It  is  apparently 
what  Owen  (G,  I,  373)  calls  the  "  vagal  tract."  The  whole  extttnt 
of  these  parts  can  only  be  seen  after  raising  the  lateral  lobe,  which 
may  be  done  without,  apparently,  causing  a  rupture  of  fibres,  al- 
though the  attachment  is  quite  iutiuiatc.  It  Is  then  seen,  as  in 
[ig.  19,  that  the  fimr  nodules  are  ganglia  of  origin  of  as  mituy  nerve 
roots,  which,  however,  do  uot  in  tiiis  example  project  Uiyond  tlic 
surface  of  the  medulla. 

As  already  sUled,  tlie  lobes  of  llic  medulla  are  two  pairs,  lale- 
rut  and  dorsal.  {See  Hge.  1,  2,  3,  ^0,  21.)  These  terms  are  here 
uiii|jUiyL-(l  in  a  descriptive  sense.  The  lobes  may  pL'iliaps  lie  bo- 
mologized  with  parts  of  the  medulla  of  man  and  of  other  verte- 
brates, but  the  interpretations  of  Owen  and  Valentin  do  not  wholly 
coincide,  and  I  forlwar  adding  to  the  synonymy  until  the  structure 
and  development  of  these  lobes  have  been  examined  among  the 
sharks  and  skates;  Torpedo  and  its  allies  would  probably  he  very 
instructive. 

The  lateral  lobe  (l  I)  seems  to  be  an  enlarged  cod  tin  nation  of 
the  dorsal  tract  of  the  cord.  Its  dorsal  surface  is  in  contact  vritU 
the  ventral  border  of  the  dorsal  lobe- 

The  outer  surface  of  the  dorsal  lobe  is  somewliat  rough,  and,  as 
seen  from  the  side  or  from  the  mesial  surface,  presents  the  form 
of  an  elongated  triangle  with  its  apex  backward ;  seen  from  above 
the  apex  appears  rounded.  The  mesial  surface  is  vertical,  and 
closely  applied  against  that  of  its  lateral  homologue. 

As  seen  in  hg.  20,  the  posterior  portion  of  the  dorsal  lobe  is 
wholly  separate  from  the  lateral  lobe  and  the  medulla;  but  a 
section  farther  forward,  as  in  fig.  21,  shows  a  line  of  union  be- 
tween its  ventral  mai'gin  and  the  mesial  boi-der  of  the  lateral  lobe. 
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Anteriorly,  both  the  dorsal  and  the  lateml  lobes  develop  a  scries 
offold^iMn'  and  Z'),  which  are  continuous  with  each  otlier,  and 
th^^^Hre  transverse  lamina  (c')  with  the  cerebellum. 
J0me  folds  are  so  complex  that  a  complete  description  would 
ffe  very  long  and  difficult  to  follow ;  it  seems  better,  therefore,  to 
wait  until  their  type  can  be  ascertained  from  a  young  brain,  or 
froni  comparison  of  the  parts  with  those  of  sharks  and  skates. 

The  Cerebellum  (C  and  c'). — As  with  most  Plagiostomes  the 
cerebellum  of  Chimasra  consists  of  two  quite  distinct  portions, 
an  anterior  and  a  posterior.  The  anterior  is  a  prominent  inflated 
mass  (C),  the  posterior  is  a  transverse  lamina  (c')  which  lies  be- 
hind the  other,  and  is  only  visible  after  dissection,  as  in  figures  2 
and  8.  This  posterior  cerebellum  is  what  Maclay  regards  as  repre- 
senting the  entire  organ,  the  anterior  inflated  portion  being,  in 

his  opinion,  the  optic  lobes. 

« 

As  already  intimated  (page  231),  the  lamina  may  prove  to  be 
the  true  homologue  of  the  simple  cerebellum  of  Amphibia,  Dipnoa, 
and  Mj'zonts.  Its  position  is  well  shown  by  Valentin  (1,  fig.  iv. 
i),  but  his  figure  does  not  present  one  peculiarity :  just  upon  the 
median  line  the  thickness  of  the  lamina  becomes  greatly  dimin- 
ished, as  shown  in  my  figures  2  and  8. 

The  anterior  cerebellum  (C)  is  an  inflated  oval  mass  resting 
upon  the  medullary  lobes  behind  and  the  optic  lobes  in  front.  As 
seen  from  the  side  the  short  handle  of  the  ^^  hammer-formed  body" 
is  formed  by  upright  crura  (c),  which  join  the  base  of  the  brain 
at  nearly  a  right  angle. 

This  portion  of  the  base  of  the  brain  (c  c)  presents  no  pecu- 
liarities to  distinguish  it  from  the  regions  immediately  in  front 
and  behind.  The  exposed  surfaces  are  rounded  and  smooth ; 
there  is  no  sign  of  a  transverse  ventral  commissure,  or  pons  Varo- 
lii. The  ventral  outline  of  the  base  of  the  brain  changes  its  direc- 
tion at  this  point,  and,  as  seen  in  fig.  2,  its  vertical  thickness 
diminishes  rapidly  as  it  extends  forward  beneath  the  optic  lobes. 

The  crus  or  peduncle  of  the  cerebellum  (c)  measures  about  3 
mm.  in  antero-posterior  width,  and  is  4.5  mm.  high.  Its  hinder 
border  is  slightly  overlapped  by  the  anterior  lamina  of  the  lateral 
lobe.  In  this  alcoholic  specimen  the  exposed  surface  of  the 
peduncle  readily  detached  itself  as  a  lamina  thickest  in  the  centre 
and  thinner  at  all  the  borders;  the  plane  of  separation  is  iudi- 
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ntad  bj  Uw  line  upon  the  section  represented  in  dg.  S.     The  «ur- 
(km  ezpOied  bv  the  detachment  of  the  Inminn  in 

Aiabowain  the  hoiizontal  section  (fig.  8),  and  ibc^ 
tloal  section  (flg-S),  the  peduncle  of  the  cerel>elliini  consi? 
■nterioruid  a  posterior  vertical  lamina,  which  nit!  In  close  appi? 
ti(Hi,An(l  oontitiuous  by  their  otitcr  borders.  Tliv  anterior  luinins^ 
is  S  mm.  In  thickness  at  its  junction  witli  the  liorizontal  portion  or 
Mreballam  proper,  but  belon  becomes  very  thin,  formin;;  a  sort 
of"  TSlTCOf  ytcussens,"  which  is  continuoUB  with  the  tiinder  bor- 
der of  the  opUv  lobes.  The  posterior  Inmiim  is  more  complex. 
On  the  mtdifla  Hlki  it  is  very  thin  ;  the  cut  snrritcc  of  tlits  median 
thin  portion  ft  shown  in  ftg.  'i.  But  on  each  side  of  the  middle 
Hne  it  beoomee  suddenly  very  thick,  as  is  liest  seen  in  fig,  8  (c  p). 
Poeteriorij  tho  lamina  bccom^  continuous  with  the  vertical 
]amloa(oO(*bich  Maclny  regard  as  representing  the  entire  cere- 
iMllam. 

Upon  the  exposed  eui-raco  the  dorsal  limit  of  the  peduncle  i« 
Indiosted  bjra  curved  line  with  its  concavity  looking  ventrad -. 
thisilso  msrts  thu  line  of  eepavKtiou  of  the  superficial  taniiua 
already  referre^l  to. 

Dorssd  and  in  front  of  this  is  a  second  furrow  which  extends 
obliquely  dorsad  and  backward  from  the  ventrsl  Imrder  of  the 
cerebellum.  Excepting  these,  and  the  median  furrow  to  be  pre- 
sently described,  the  exposed  surfaces  of  the  cerebellum  and  its 
peduncles  are  smooth. 

The  expanded  portion  of  the  cerebellum  is  13.5  mm.  in  length; 
about  8  mm.  lie  in  front  of  the  centre  of  the  peduncle.  The 
anterior  portion  also  has  a  slight  downward  inclination,  ao  that, 
to  employ  Valentin's  comparison,  the  posterior  portion  is  the 
striking  part  of  tlie  hammer,  and  the  anterior  is  the  claw. 

The  greatest  width  of  the  cerebellum  (T.5  mm.)  is  Just  over  its 
peduncle;  it  tapers  quite  regularly  to  an  obtuse  point  before 
and  behind,  giving  the  whole  an  oval  outline.  Seen  directly  fYom 
above  tho  posterior  extremity  is  the  sharper ;  but  when  the  brain 
is  tilted  backward,  as  in  flg.  5,  the  anterior  extremity  is  more 
pointed. 

The  dorsal  aspect  of  the  cerebellum  presents  a  median  longitu- 
dinal furrow,  5.5  mm.  long.  Its  centre  lies  over  the  centre  of  the 
peduncle.  In  Talentin'sflgnrethefnrrowextends  nearly  the  entire 
lenff"     ' 'he  cerebellum. 
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The  ventricle  of  the  cerebellum  (c  v)  has  the  same  general  form 
as  th^MMi  itself,  as  shown  in  the  median  section  (fig.  2),  the 
tr^^^^H^roction  (fig.  10),  and  the  horizontal  section  (fig.  11). 
^jp^^rebellum  of  Chimasra  presents  some  interesting  features. 
^^n  is  large  and  its  walls  are  thick,  3'et  its  form  is  simple,  while 
^  those  of  many  sharks  and  skates,  in  the  adult  state,  are  much 
folded.  The  median  furrow  occurs  in  some  Plagiostomes,  but  is 
a  rare  feature  of  the  cerebellum  of  other  vertebrates. 

The  Optic  Lobes  (O). — Reference  has  already  been  made  (p. 
230)  to  the  view  of  Maclay  and  Gegenbaur  respecting  the  nomen- 
clatare  of  these  parts. 

As  is  usually  the  case  the  form  of  the  optic  lobes  is  quite  sim- 
ple. Their  size  is  moderate,  and  when  tlie  brain  is  viewed  from 
above  they  are  wholly  concealed  by  the  overhanging  anterior  por- 
tion of  the  cerebellum,  as  showC  in  figs.  1  and  3.  In  fig.  5  the 
parts  are  seen  from  above  and  in  front  so  as  to  expose  the  optic 
lobes.  The  difference  between  the  outline  of  the  lobes  in  figs.  5 
and  6  is  thus  accounted  for. 

The  optic  lobes  are  borne  upon  the  crura  cerebri  (c  c)  already 
described  as  forming  an  obtuse  angle  with  the  medulla.  The 
outer  surface  of  each  cms  presents  a  distinct  rounded  elevation 
or  protuberance  (0,  rather  nearer  the  ventral  than  the  dorsal  bor- 
der. It  is  shown,  somewhat  exaggerated,  by  Valentin  (1,  figs.  1 
and  3),  and  called  by  him  ^^ tuber  cruris  cerebri,^^ 

Measured  in  the  direction  of  their  greatest  length,  nearly 
parallel  with  the  crus,  the  optic  lobes  are  8  mm.  long;  token 
together,  their  greatest  transverse  diameter  is  7  mm.,  which  is 
reduced  to  3.5  mm.  near  their  hinder  and  more  rounded  end,  and 
to  2.5  mm.  near  their  front  and  compressed  extremity.  The 
median  furrow,  which  marks  the  division  into  two  lateral  lobes, 
extends  their  whole  length.  The  size  and  form  of  the  ventricles 
and  the  thickness  of  different  parts  of  the  walls  are  shown  by  the 
sections  represented  in  figures  2,  8,  and  9.  The  cavity  is  smaller 
than  in  the  brains  of  many  other  fishes,  but  not,  as  with  mammals, 
contracted  into  an  "  aqueduct  of  Sylvius." 

As  seen  in  fig.  9  the  ventricle  presents  four  well-marked  regions  : 
two  median,  the  upper  broad  and  the  lower  narrow;  and  two 
lateral,  and  compressed,  one  upon  each  side,  extending  upward 
and  slightly  outward  into  the  elevations  upon  each  side  of  the 
median  furrow.    The  lower  compressed  portion  of  the  ventricle 
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\s  wider  bdiiiicl  mid  in  frout  tlian  at  tlit-  middle ;  tieiico  tLe  Ki<lca 
may  be  not  improperly  CEilIed  tbe  lobes  of  ibc  optic  v«^||Klc(fi3B. 
^  und  9,  o  V /).  Itut  these  swellings  are  not  necesn^^^^r  U- 
regurded  ns  homologous  \cith  tbe  thickenings  or  iiivolutioiipMui^ 
posterior  wnlla  in  some  Reptiles  and  Amphiliia.  ^^A 

The  purls  already  described  constitute  a  series  of  median  tnaa^CB  " 
whicU  may,  without  difficulty,  be  regarded  as  formed  by  the  modi- 
lloiition  of  a  corresponding  nnmber  of  primary  cerebral  reside*. 
But  it  is  not  so  easy  to  understand  bow  the  reumining  portions 
of  tho  Chimicrii's  brain  Imve  been  developed  from  tbe  single  ante- 
rior vesicle  whicb,  with  birds  and  mnmranls,  has  been  found  to 
give  riae  to  all  the  parts  in  front  of  the  optic  lobes. 

These  parts  jirc  the  thalami,  tlie  heminpherr.s,  Kmi  the  ol/aclort/ 
hben. 

Could  we  traue  tbo  development  of  the  Chinnera's  brain,  or 
had  we  fuU  iicqualntiiuco  with  tbe  brains  of  all  living  Plngios- 
tomes,  and  of  some  apparently  transitional  fositil  forms,  it  iit 
probable  that  little  diflleiilty  would  l>o  experienced  in  n«aigning 
tbe  proper  limitations  and  names  to  these  parts.  Al  present  our 
determinations  and  nomeuclature  must  be  largely  provisional. 

Concerning  one  pair  of  lobes,  however,  there  can  bo  very  little 
doubt,  BO  that  it  may  be  well  to  commence  with  them. 

The  OLrAGTOBS  Lobes  (0 1) These  parts,  whatever  tbeir  size 

or  form,  have  always  been  identified  among  vertebrates  by  one  or_ 
both  of  two  criteria:  tbeir  continuity,  either  direct  or  by  cmrK, 
with  tbe  hemispheres  behind ;  nnd  their  connection,  tbroDgli  the 
olfactory  nerves,  with  the  nasal  cavities  in  front. 

In  Chimmra  the  nasal  cavities  receive  numerous  nerves  Ax>m 
tbe  anterior  surface  of  the  most  anterior  pair  of  lobos,  which  miy 
therefore  be  called  the  olfactory  lobe». 

£ach  lobe  is  a  sub-quadrate  mass,  about  7  mm.' high,  and  4  mm. 
both  in  width  and  in  its  greatest  antero-posterior  dimensioD.  It« 
junction  with  the  hemisphere  is  marked  by  a  decided  constriction, 
which  becomes  a  cleft  at  the  ventral  border. 

With  this  alcoholic  specimen  the  lobe  may  be  readily  detached 
from  the  hemisphere  in  a  plane  which  is,  at  first,  a  continnatioo 
of  tbe  cleft  dorsad  and  forward,  but  becomes  nearly  vertical  at 
about  tbe  middle  of  tbe  height  of  the  lobe.  The  two  facets  thus 
exposed  are  slightly  sunken  below  the  border  of  the  lobe.  At 
about  the  centre  of  tho  dorsal  facet  is  a  very  slight  circular  de- 
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presBion  (fig.  16,  olv)]  this  coincides  with  the  anterior  extremity 
of  the  lateral  ventricle  (figs.  12,  14,  18, 1  u),  and  may  therefore  be 
regarded  as  a  very  rudimentary  olfactory  ventricle. 

The  mesial  surface  of  the  olfactory  lobe  is  flat,  and  continuous 
with  that  of  the  hemisphere.  The  outer  surface  has  less  antero- 
posterior extent,  because  the  anterior  surface  looks  obliquely  out- 
ward. The  outer  surface  is  rounded,  there  being  a  very  decided 
depression  between  its  most  prominent  portion  and  the  most 
anterior  elevation  of  the  hemisphere. 

The  anterior  surface  is  not  only  oblique,  as  above  stated,  but 
also  divided  into  three  distinct  regions,  as  shown  in  figs.  12  and 
17.  The  dorsal  and  ventral  regions  are  nearly  circular,  though 
the  transverse  diameters  are  slightly  greater  than  the  vertical, 
and  covered  by  the  filaments  of  the  olfactory  nerves.  Between 
them  is  a  narrow,  depressed  area,  which  is  devoid  of  these  fila- 
ments.   The  olfactory  lobes  are  wholly  distinct  from  each  other. 

The  Hemispheres  (H) — The  parts  called  hemispheres  with 
man,  birds,  reptiles,  and  batrachians  have  the  following  features, 
constant  and  common  to  all :  1.  They  are  lateral  masses.  2. 
They  contain  each  a  lateral  ventricle,  which  communicates  poste- 
riorly with  the  median  third  ventricle  through  a  "foramen  of 
Monro."  3.  They  have  no  direct  nerve  prolongations,  l>eing  con- 
nected only  with  the  thalami  behind,  and  the  olfactory  lobes  in 
front.  4.  The  posterior  extremities  of  their  mesial  walls  are 
united  by  the  anterior  wall  of  the  third  ventricle — the  lamina 
terminalis. 

Of  these  four  characters  the  first  three  certainly  apply  to  the 
anterior  three-fourths  of  the  elongated  mass,  which,  with  Chimasra^ 
lies  just  behind  each  olfactory  lobe ;  but  respecting  the  fourth 
character  some  qualification  may  be  required.  According  to  the 
second  and  fourth  tests  the  posterior  fourth  of  the  mass  cannot 
be  regarded  as  a  true  hemisphere  ;  the  same  is  the  case  with  the 
whole  of  the  second  pair  of  lobes,  with  Ganoids  and  many 
Teleosts,  which  have  been  usually  called  hemispheres,  but  which 
contain  no  lateral  ventricle,  and  have,  therefore,  no  true  mesial 
wall. 

To  these  pseudo-hemispheres,  I  have  given  the  name  pro^/iaZami 
(17,  179);  and  the  same  term  may  be  applied  to  the  posterior 
fourth  of  the  elongated  lobes  of  the  Chimsera's  brain. 

Strictly  speaking,  the  term  prothalamus  should  be  applied  to 
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the  region  as  a  whole ;  each  lateral  moiety  would  then  be  a  hemi* 
prothalamus.  But  the  shorter  word  may  generally  be  used  with- 
out the  risk  of  misconception. 

The  length  of  each  lobe  is  about  1 1  mm. ;  its  height  is  6  mm., 
and  its  greatest  thickness  4  mm. 

I  am  unable  to  determine  the  precise  boundary  line  between 
the  prothalamus  and  the  true  hemisphere.  The  external  surfaoe 
is  divided  by  two  transverse  depressions  into  three  elevated 
regions,  of  which  the  middle  is  the  larger.  The  hindermost  ele- 
ration  may  be  said  to  correspond  with  the  prothalamus. 

The  mesial  surface  presents  three  features  which,  so  far  as  I 
know,  have  never  been  described — an  aperture,  an  elevation,  and 
a  commissure.  The  region  occupied  by  these  corresponds  very 
nearly  with  the  middle  elevation  upon  the  outer  surface;  aee  figs. 
1,  2,  13,  14,  and  15. 

The  commissure  is  designated  as  It  upon  figs.  13  and  14,  but 
upon  fig.  2  it  is  not  marked  at  all.  It  is  a  flat  fibrous  band  con- 
necting the  mesial  surfaces  of  the  two  hemispheres.  It  was  torn 
during  the  extraction  of  tlie  braiii,  but  appears  to  be  about  3  mm. 
wide  at  its  middle,  and  nearly  twice  as  wide  at  either  end.  Its 
thickness  is  about  0.5  mm.,  the  anterior  and  posterior  borders 
being  distinct  and  rounded.  Its  plane  is  slightly  oblique,  the 
anterior  margin  of  the  attachment  being  near  the  middle  of  the 
height  of  the  hemisphere,  about  4  mm.  behind  the  olfactory*  suture, 
while  the  posterior  margin  is  near  the  lower  border.  It  seems 
safe  to  conclude  that  this  commissure  represents  a  remnant  of  the 
primitive  lamina  terminal  is,  but  I  am  not  prepared  to  say  that  it 
corresponds  to  the  anterior  commissure  of  higher  vertebrates.  It 
may  be  homologous  with  the  commissure  of  the  proLhahimns  in 
Lepidosteus^  figured  by  me  in  17,  plate  2,  but  its  relations  to  the 
foramen  of  Monro  are  not  the  same,  as  will  now  appear. 

The  foramen  or  aperture  already  referred  to  is  the  posterior 
termination  of  the  lateral  ventricle.  From  the  section  shown  in 
fig.  15  it  is  seen  that  near  the  auterior  termination,  at  the  olfao- 
torj'  lobe,  the  inner  and  outer  walls  arc  of  nearly  equal  thickness. 
But  the  cavitj^  gradually  approaches  the  mesial  surface,  and  opens 
thereon  about  7  mm.  from  the  olfactory  suture.  This  orifice  forms 
a  semicircle ;  the  extremities  are  one  above  the  other,  and  4  mm. 
apart.  The  margin  is  distinct  and  rounded,  though  thin.  The 
commissure  is  continuous  with  the  ventral  margin,  but  extends 
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2.5  mm.  in  front  of  it,  and  about  1  mm.  behind  it.  The  dorsal 
margin  is  continued  backward  and  downward  as  a  slight  ridge 
upon  the  mesial  surface  of  the  prothalamus  near  the  dorsal  border. 

There  can  be  no  doubt  that  this  aperture  corresponds  to  the 
foramen  of  Monro,  or  passage  from  the  median  to  a  lateral  ven- 
tricle, but  it  is  not  easy  to  understand  how  the  commissure,  a  part 
of  the  lamina  terminalis,  can  extend  so  far  in  front  of  it. 

Into  the  space  which  is  nearly  circumscribed  by  the  margins  of 
the  foramen  and  its  posterior  continuations  there  projects  a  smooth 
convex  surface,  which  is  designated  as  a;  on  figs.  2,  13,  and  15. 
Its  posterior  border  is  semicircular,  and  a  deep  furrow  separates 
it  from  the  mesial  surface  of  the  prothalamus.  Anteriorlj*  it  is 
continuous  with  the  outer  wall  of  the  lateral  ventricle,  as  shown 
in  fig.  15.  As  suggested  in  a  previous  paper  (17,  183,  note  31), 
since  this  surface  indicates  a  thickening  of  the  outer  wall  of  the 
ventricle,  the  thickening  itself  ma}'  be  a  primordial  corpus  stria- 
tum^ but  I  hesitate  to  employ  tile  term  at  present  and  would  pre- 
fer to  designate  it  as  the  corpus  innominatum. 

The  Thalamencephalon  (T). — This  is  the  general  name  for  all 
the  region  l)etween  the  hemispheres  in  front,  and  the  optic  lobes 
behind.  In  most  brains  it  is  comparatively  short,  and  presents 
no  very  characteristic  features;  but  its  extreme  length  forms  the 
most  obvious  peculiarity  of  the  Chimara's  brain. 

With  adult  mammalia  the  region  includes  two  irregular  masses, 
the  thalami,  between  which  is  the  third  ventricle ;  the  conarium 
is  above  and  the  hj'pophysis  below.  With  Chimsera  the  thalami 
themselves  form  three  distinct  regions,  posterior,  middle,  and 
anterior,  which  I  have  named  hasithalamus^  mesothalamus^  and 
prothalamus. 

The  prothalamus.  This  region  has  already  been  described  in 
connection  with  the  hemispheres  with  which  the  two  prothalami 
are  continuous.  There  is  reason  for  believing  that  this  region 
exists  in  all  vertebrate  brains,  and  is  very  extensive  in  certain 
forms.  This  idea  will  be  again  presented  at  the  close  of  this 
paper.  I  pass  now  to  the  intermediate  region  of  the  thalamence- 
phalon. 

The  mesothalamus  (c  t).  In  my  description  of  the  brain  of  LepU 
dosieus  (17, 179)  this  region  of  the  brain  was  called  crura  thalami; 
the  new  term  is  to  i)e  preferred. 

The  mesothalamus  consists  of  two  narrow  bands  about  1 G  mm. 
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bmg,  and  S  mm.  In  Tertical  diameter ;  their  thickncAs  ia  abonl  0.5 
nun.  ^eir  dorsal  and  ventral  borders  nre  slightly  Uiicker  thftD 
*  tlie  intermadlate  portion,  and  are  inclinoil  slightly  towanl  the 
l^dle  line  ao  that  tiie  Inner  siirrsccs  are  concave,  the  outer  cou- 
VMC. 

The  two  tMndi  may  have  been  united  liy  a  ttiin  ependyma,  but 
to  for  aaregarda  tnw  iKrvoiis  tissue  they  arc  separate  in  their 
antire  length.  Thefr  hinder  extremities  arise  quite  abruptly 
tnm  the  baaithalamna.  Anteriorly,  the  mesial  coneavlty  liecomei 
graater,  bat  at  the  aama  time,  the  dorsal  border  presentN  a  tliinaer 
edge  whteh  latamed  ovitoard.  Tlien  eaub  band  becomca  continn- 
ona  «ttb  tlie  ewreapondlng  prothalnmus. 

3%0  6atM«temtU  (ft  f).  This  name  is  given  to  tbe  depressed 
and  eooatrleted. part  Jnat  in  front  of  tbe  optio  lobes,  of  which  it 
forma  a  kind  of  na<&.  It  may  be  said  to  be  bounded  by  two  tm- 
^nary  lioaa,  the«M  paeaiiigjust  in  front  of  the  optic  lobes  and 
the  protDberanea  upon  the  underlyiug  crua,  the  other  pasalng 
trom  the  most  anterior  border  of  the  optic  lobe  in  front  of  the 
ohiaama.  The  triangalat  outer  surface  thus  bounded  represents 
the  optio  tract,  the  expanded  nerve  passing  upnai-d  aud  bnckward 
to  the  optlo  lobe  of  each  side.  The  basitlialainua  seema  to  corre- 
spond to  the  hinder  part  of  the  thalami  with  air-breathing  verte- 
brates. 

The  cavity  of  the  basitbalamus  is  a  slender  roanded  canal,  the 
forward  eontinuation  of  the  optic  ventricle.  Aoteriorly  this 
canal  curves  upward,  and  opena  through  the  foramen  of  tbe  thai' 
amuB  (Bg.  5),  just  above  the  chiasma.  This  foramen  is  not  rounded, 
but  quadrangular,  the  angles  projecting  vertically  and  laterally. 
From  above  the  orifice  is  concealed  by  a  pair  of  thin  horizontal 
plates  (figs.  1,  2,  5,  tl)  which  are  attached  to  the  anterior  border 
of  the  optic  lobes,  aud  united  by  the  posterior  fourths  of  their 
mesial  borders.  This  donble  cover  is  not  represented  by  Valen- 
tin, and  seems  not  to  have  been  noticed  in  the  brains  of  other 
fishes;  but  I  have  found  it,  under  one  form  or  another,  in  all 
ganoid,  teleost,  and  plagiostome  brains  so  far  examined.  It  seems 
to  be  the  redneed  i-epresentntive  of  tlie  posterior  part  of  tbe  roof 
of  the  third  ventricle  with  Amphibia  and  Hysonts;  if  so,  we 
should  name  it  posterior  commissure. 

The  conarium.  With  Amphibia  this  part  lies  Just  above  the 
foramen,  closing  it,  in  fact;  still  it  not  inOequently  is  removed 
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With  the  roof  of  the  brain  cavity ;  with  most  Plagiostomes  it  is  in 
close  contact  with  the  roof,  and  this  was  probably  the  case  with 
Chimsera^  since  the  conarinm  of  this  example  is  wanting.  A  de- 
pressed quadrangular  space  is  left  upon  the  median  line  between 
the  contiguous  margins  of  the  optic  lobes  and  the  cover  above 
described. 

The  hypoaria  {h).  As  seen  in  figures  1,  2,  and  4,  beneath  the 
basithalamus  is  a  rounded  mass,  consisting  of  a  pair  of  oval  lobes, 
with  a  triangular  median  surface  between  their  hinder  portions. 
These  are  apparently  the  parts  called  by  authors  hypoaria^  or 
lobi  inferiores;  they  may  correspond  to  the  tuber  vinereum  of 
anthropotomy,  but  the  homology  of  the  parts  of  this  region  of 
the  brain  is  not  3'et  well  determined. 

Each  lobe  is  about  6  mm.  long,  and  about  4  mm.  wide.  They 
are  hollow;  their  cavities  communicate  with  each  other,  and, 
through  a  vertical  passage,  with  the  ventricle  of  the  basithalamus. 
On  the  median  line  the  triangular  space  between  the  hinder  por- 
tions of  the  lobes  presents  a  fissure  about  3  mm.  long,  by  which 
the  cavity  of  the  hypoaria  opens  externally. 

Below  the  corresponding  fissure  in  the  brains  of  Lepidosteus 
and  other  fishes  is  a  globular  mass,  apparently  vascular,  which 
may  represent  the  hypophysis.  No  sucli  mass  was  found  in  this 
specimen,  but  it  may  have  been  lost  through  inadvertence.  As 
above  intimated,  the  homology  of  these  parts  is  not  yet  under- 
stood. 

The  optic  nerves  (on)  are  about  1  mm.  in  diameter,  excepting 
jast  before  their  union  to  form  the  chiasma;  here  they  increase 
in  width,  and  then  become  constricted.  The  dorsal  borders  of 
the  enlargements  are  slightly  overlapped  by  the  mesothalami. 

The  optic  chiasma  (o  c)  is  very  compact ;  but  I  have  not  ex- 
amined its  structure. 

Morphological  Considerations. — Whatever  may  be  the  pecu- 
liarities of  the  hinder  regions  of  the  brain  of  Chimsera^  there  ap- 
pears to  be  a  close  homology  between  them  and  the  hinder  regions 
of  the  brains  of  most  sharks  and  skates ;  the  latter,  therefore,  as 
more  accessible,  should  be  emplo3*ed  for  the  determination  of  the 
structure,  and  mode  of  development  of  the  medulla,  cerebellum, 
and  optic  lobes. 

But  the  ordinary  Plagiostome  brain  seems  to  throw  no  light 
npon  the  study  of  the  remaining  divisions  of  the  chimaeroid  brain, 
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aD<l  some  fcntures  of  the  latter  seem  to  be  exaggerations  of  the 
characters  of  certain  GaiioidB,  In  the  brain  of  tiiymnan  lirhia, 
Lowevcr,  as  figured  by  Mayer  (5,  taf.  1,  fig.  T),  tlierc  are  indica- 
tiuns  of  a  traDsItion  l)i;tw«eii  lite  plagiostonie  and  clilmffiroid  lj'{<cii, 
and  I  would  urge  upon  any  nnntoinist  wlio  may  havu  tite  opirtn- 
tunity,  the  need  of  a  careful  examination  of  its  brain.  Still  more 
doairabte  is  the  discovery  of  very  young  examples  of  Ctiimatra. 

I  think  that  I  begin  to  see,  though  stilt  diroly  and  imperfectly, 
the  method  by  which  the  close  homology  of  the  parts  in  front  of 
the  optic  lobes  can  be  demon  etratod. 

The  first,  and  most  essential,  step  in  this  demonstration  seemi 
to  me  to  be  the  recognition  of  the  distinclious  butween  a  hemi- 
sphere and  &  prolkalamug.  The  former  is  a  lateral  mass  contnio- 
ing  a.  ventricle.  The  latter  is,  strictly  speaking,  a  median  mats 
inclosing  the  anterior  portion  of  the  third  ventricle,  which  openi 
laterally  into  the  hemisphere  ventriclus  through  the  foramina  of 
Monro.  Us  anterior  boundary  is  tlie  lamina  terminnlis.  In  altarki 
and  tikntes  the  prothalnmus  persists  as  the  hinder  part  of  the 
nearly  solid  mass  in  front  of  the  optic  lobes.  The  true  hcmi> 
spheres  project  forwai-d  to  a  greater  or  less  extent,  as  shown  in  a 
previous  paper  (97).  This  median  mass  also  persi.tta  in  Ctraiodun, 
aUhniiirli  I'rof.  Hnsley  calls  it  hh'>^  cui'-mom's  (IC,  3IJ).  With 
Chitnmra  the  lamnia  terminalis  is  reduced  toasliglit  commiasnre, 
and  the  outer  vails  of  the  prothalamus,  almost  disconnected,  be- 
come lateral  solid  masses,  the  he.miprothaiami.  The  true  hemU 
spheres  persist,  with  their  lateral  ventricles.  But  with  Oanoicts 
and  Teleosts  the  hemispheres  seem  to  be  rudimentary,  and  tlieir 
name  has  been  usually  applied  to  the  bemiprothalamL  The  meso- 
thalami  may  be  more  or  less  elongated  in  varioas  genera. 

With  the  air-breathing  vertebrates  the  hemispheres  are  promt* 
nent,  and  the  prothalamus  correspondingly  reduced.  But  I  think 
its  ventricle  can  be  recognized  in  all,  especially  embryos,  as  the 
space  bounded  in  front  by  the  lamina  terminalis,  and  opening 
laterally  through  the  foramen  of  Monro.  A  more  extended  con- 
sideration of  this  matter  must  be  reserved  for  a  separate  paper. 

Taxonomic  Considebationb The  views  of  Hiiller,  Yalentin, 

and  Mayer  respecting  the  affinities  of  the  Holocephala  are  given 
in  the  historical  sketch.  Oegenbaur  (14,  408)  makes  the  group 
of  equal  value  with  Teleosts,  Ganoids,  and  Selachians  [Plagios- 
tomes]. 


18TT.]  NATURAL  80IENGES  OF  PHILADELPHIA.  245 

Haxley,  in  speaking  (16,  41)  of  Miiller's  separation  of  the  Holo- 
oephala,  expresses  himself  as  follows : — 

^  It  appears  to  me  that  he  might  have  been  justified  in  going 
still  further ;  for,  considering,  in  addition  to  the  cranial  characters, 
the  structure  of  the  vertebral  column,  and  of  the  branchiae,  the 
presence  of  an  opercular  covering  to  the  gills,  the  peculiar  denti- 
tion, the  almost  undeveloped  gastric  division  of  the  alimentary 
canal,  the  opening  of  the  rectum  quite  separately  from  and  in 
firont  of  the  uro-gcnital  apertures,  the  relatively  small  and  simple 
heart,  the  Chimseroids  are  far  more  definitelj'  marked  off  from  the 
Plagiostomes  than  the  Teleostei  arc  from  the  Ganoids." 

I  have  only  to  add,  upon  the  present  occasion,  that  the  conclu- 
mon  which  Prof.  Huxley  bases  upon  the  consideration  of  other 
parts  of  the  organization,  seems  to  me  fully  confirmed  by  the 
structure  of  the  brain  of  Chimsera^  as  described  in  the  foregoing 
pages;  the  Holocephala  seem  to  differ  from  the  Plagiostomes 
more  than  the  Ganoids  differ  from  the  Tcleosts,  and  should  form 
a  primary  subdivision  of  the  fish-like  vertebrates,  like  the  Amphi- 
bia, Dipnoi,  Ganoidei,  Teleostei,  Plagiostomes,  and  Myzontes  or 
Marsipobranchsi     (See,  also,  pages  227  and  228.) 
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Explanation  of  Figures.^ 

Figures  1,  2,  4,  and  15  are  natural  size.  The  remainder  are  en- 
Urged  two  diameters. 

Fig.  1.  Brain  of  Chimasra  monstrosa^  % ,  from  the  left  side. 

Fig.  2.  The  brain  is  cut  vertically  and  longitudinally  on  tbe  me- 
dian line  so  tis  to  show  the  mesial  surface  of  the  right  half. 

Fig.  3.  Tiew  of  the  hinder  region,  from  above. 

Fig.  4.  The  same  region  from  below. 

Fig.  5.  The  same  region  from  above  and  in  front,  so  as  to  show 
the  optic  lobes  and  the  parts  in  front  of  them.  The  cerebellum  is 
foreshortened. 

Fig.  6.  The  optic  lobes  from  above. 

Fig.  7.  The  anterior  portion  of  the  medulla,  showing  parts 
which  are  naturally  covered  by  the  crebellum. 

Fig.  8.  Horizontal  section  of  the  optic  lobes,  the  peduncles  of 
the  cerebellum,  and  the  anterior  portion  of  the  medulla. 

Fig.  9.  Transverse  section  of  the  optic  lobes  in  the  direction 
of  a  line  drawn  from  the  anterior  extremity  of  the  cerebellum  to 
the  posterior  margin  of  the  hypoaria. 

Fig.  10.  Vertical  transverse  section  of  the  cerebellum  between 
tbe  anterior  and  posterior  laminae.  The  corresponding  portion  of 
the  medulla  is  not  shown. 

Fig.  11.  Horizontal  section  of  the  cerebellum,  showing  the  in- 
terior from  above. 

Fig.  12.  Outer  surface  of  the  left  anterior  region,  olfactory 
lobe  (separated),  hemisphere,  pro  thalamus,  and  part  of  the  meso- 
iLalamus. 

Fig.  13.  The  same  (exclusive  of  the  olf.  lobe)  from  above. 

Fig.  14.  The  same  from  below. 

Fig.  15.  The  same  in  horizontal  section. 

Fig.  16.  Left  olf.  lobe,  showing  the  surface  by  which  it  was  at- 
tached to  the  hemisphere,  and  the  slight  depression  which  consti- 
tutes tbe  olf.  ventricle. 
Fig.  17.  The  same,  showing  the  anterior  surface. 

^toiRS  were  drawn  from  nature,  and  on  stone,  by  Miss  G.  D. 
■^ildent  in  the  Natural  History  course  at  Cornell  University. 
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Hi  .  m.  The  Ailtcriot-  anrfnct^  of  the  hi'iDisplierc  corrvHpondlng 

H  le  sui-rai'e  aliown  iu  llg.  HI. 

^b     fig.  19.  Tlio  inmliilltL  nftt^r  rcmovnl  of  tlie  dorsal  and    lateral 

Uobca  so  us  to  allow  tlic  roots  of  tliG  viig<is. 
J     Fig.  20.  Transverse  section  of  the  mcdullft  near  the  hinder  eml 
of  the  lobes. 
Fig.  22.  The  same  in  front  of  the  norve  roots. 
Fig.  33.  Transverse  section  of  the  spinal  coril.     (These  three 
figures  arc  mainly  diagram matic,  proper  microscopic  sections  not 
being  nvailftblu.) 

Explai  Signs. 


The  names  of  tlio  prin  lis  iiro  in<1icatcd  liy  " 

B  follows;— 


^k  Ti 

■lsf< 
^H      S  C,  spinal  cord. 
^^1     M,  tneilulla  oblongata. 
^^K     C,  cerebullum. 
I^^H     O,  optic  lubea. 
^^^1     T,  lliiiiamenGephaloii. 
^^^H     U,  licinisphurca. 
^^^       O  1,  olfactory  lobes. 

The  following  are  designntions  of  the  aufxiivTsions   arrsnged 
under  their  respective  divisions.    The  numbers  indicate  the  fig- 
ures in  which  the  parts  are  ehown. 
S  C,  spinal  cord. 

V,  (4,  20,  2t,  22)  ventr.ll  (anterior)  median  fissure. 

d,  (3,  22)  dorsal  (posterior)  median  fissures. 

V  c,  (4,  22)  ventral  columns. 

dc,  (1,3,  22)  dorsal  column. 

M  I,  (4,  22)  ventral  lateral  line. 

dl,  (1,3,22)  dorsal  lateral  line  indicated  by  a  series  of 

nerve  roots. 
Ic,  (1,22)  lateral  columns. 
M,  medulla  oblongata. 

IV,  (2,  3,  20,  21)  fourth  ventricle. 

/,  (2,  3)ligula. 

no,  (1)  origins  of  nerves. 

r,  (I)   restiform   bodies,  continuations  of  the  posterior 

columns. 
m(,  (10,  20)  median  tracts  seen  in  the  fourth  Teutricle. 
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t/,  (19,  20)  intermediate  tracts. 

n  /,  (19,  20)  nodular  tracts. 

tjr,  (19,  20)  roots  o/ vagus  nerve. 

d  HI,  (1,  2,  3,  20,  21)  dorsal  lobes  of  medulla. 

d  m',  (1,  3,  5,  7)  anterior  convoluted  portion  of  tbe  same. 

/  /,  (1,  20,  21)  lateral  lobes  of  medulla. 

/ /',  (1,3,4,5,7,8)  anterior  convoluted  portion  of  tbe  same. 
C,  cerebellum. 

c,  (1)  crus  or  peduncle  of  the  cerebellum. 

^/i  (3,  5,  10)  dorsal  furrow. 

c  a,  (2,  8,  11)  anterior  lamina. 

cp,  (2,  8,  11)  posterior  lamina. 

i/,  (11)  furrow  on  anterior  surface  of  posterior  lamina. 

c',  (2,  8)  posterior  cerebellum. 

c  0,  (2,  8,  10,  11)  ventricle  of  the  cerebellum. 

t,  (2)  communication  between  the  fourth  ventricle  and  the 
cerebellar  ventricle. 
O,  optic  lobes. 

CO,  (1,  2,  9)  crura  cerebri  supporting  optic  lobes. 

/,  (1,  5,  9)  protuberance  upon  the  crus  cerebri. 

0  V,  (2,  8,  9)  optic  ventricle,  median  and  larger  portion. 

ov\  (9)  median  ventral  portion. 

o  u",  (9)  lateral  dorsal  portions. 

oi^l^  (2,  9 )  lobes  of  the  optic  ventricle. 

ovp,  (2)  constricted  communication  of  the  optic  with  the 
cerebellar  ventricle. 

ova^  (2)  constricted  communication  with  the  third  ven- 
tricle. 
T,  thalamencephalon. 

btj  (1,  2)  basithalamus. 

k^  (1,  2,  4,  5)  hypoaria,  or  lobi  inferiores. 

h  V,  (2)  ventricle  of  the  hypoaria. 

A/,  (4)  fissure  of  the  hypoaria. 

t  c,  (2)  canal  continuing  forward  from  the  optic  ventricle ; 
really  part  of  the  third  ventricle. 

//,  (5)  foramen  of  the  thalamus. 

/Z,  (1,  2,  5)  doubte  cover  over  the  foramen. 

0  c,  (2,  4)  optic  chiasma. 

OTiy  (1,  2,  4)  optic  nerves. 

17 
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cl,  (1,  2,  3,  4,  5,  IS,  13,  U)  mesothalaiDUS. 

pt,  (i,  2,  12)  prolliaUniue. 
n,  hemisiiliere. 

/wi,  (2,  13,  15)  foramen  of  Monro. 

I  V,  (U,  Ift,  18)  lalertil  ventrides. 

X,  (3,  13,  15)  rounded  thickening  of  outer  wall  of  vta- 
tridea. 

It,  uommissurc  of  the  bt^mis[iliere  (lamina  terioiBnlln). 
0  1,  (I,  2, 19,  10,  J7)  olfactory  loljes. 

o/s,  (2)  suture  between  hemispheroB  anil  olfactory  lobw. 

ol  0,  (16)  rudimentary  olf.  ventricle. 

o/ii,  (17)  two  groujis  of  olf.  nerves. 


I 
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OH  THE  BOCKS  HEAB  PHILADELPHIA. 
BY  THEO.  D.  RAND. 

In  pursuit  of  the  study  of  Mincralog}*^  I  have  become  somewhat 
acquainted  with  the  rock  formations  near  Philadelphia,  and  have 
thought  some  of  the  observations  of  sufficient  interest  for  publi- 
cation,  that  others,  possessing  more  knowledge,  may  appi}'  them 
towards  a  solution  of  the  geology  of  the  region.  Specimens  of 
many  of  the  rocks  to  which  I  refer  will  be  found  in  the  collection 
recently  given  to  the  Academy.  I  have  endeavored  to  trace  the 
rocks  along  their  outcrop,  and  will  consider  them  in  their  order 
at  the  Schuykill,  beginning  at  Gray's  Ferry. 

From  that  point  to  Girard  Avenue  Bridge,  Mica  Schists  with 
beds  of  gneiss  occur — the  gneiss  including  granitic  veins  and  the 
following  minerals:  Muscovite,  Orthoclase,  Albite,  Tourmaline, 
Garnet,  Beryl,  Lime  Uranitc,  Copper  XJranite,  and  Sulphide  of 
Bismuth  (Bismuthinite).  This  is  most  fully  developed  at  Fair- 
mount.  There  is  a  striking  resemblance  between  these  rocks  and 
those  of  the  vicinity  of  Chester,  Delaware  Co.,  in  which  all  the 
above  minerals  occur,  except  the  Bismuthinite.  Carbonate  of  Bis- 
muth, Bismutite,  however,  docs  occur. 

On  the  west  bank  of  the  river  above  Girard  Avenue  is  a  mass 
of  coarse  granite,  in  which  the  characteristic  minerals  are  Musco- 
rite  and  Biotite  intercrystallized.  A  similar  granitic  rock  appears 
at  several  points  along  the  ridge  west  of  the  creek  known  as  Mill 
Creek,  in  the  vicinity  of  44th  Street,  West  Philadelphia,  and  par- 
iicalarly  at  a  point  on  the  Baltimore  turnpike  in  the  same  vicinit}', 
as  observed  by  Prof.  Koenig  and  Mr.  H.  C.  Lewis. 

Above  the  Columbia  Bridge  there  is  a  peculiar  gneiss  of  a  red- 
dish color,  and  near  by  efflorescences  of  Halotrichite.  More  abun- 
dant is  a  hornblendic  gneiss  at  South  Laurel  Hill. 

This  belt  appears  to  cross  Belmont  Avenue  above  George's 
Hill,  and  the  Penna.  R.R.,  about  half  way  between  52d  Street  and 
Overbrook.  A  deep  cutting  exposes  the  rock,  which  there  abounds 
in  P^'rites,  and  which  in  part  is  very  compact.  Much  of  this  rook 
completely  decomposes  within  two  or  three  years  after  exposure. 

At  the  Falls,  a  belt  of  very  hard  porphyritic  gneiss  crosses  the 
riTcr,  forming  the  N.  W.  flank  of  Laurel  Hill,  and  the  S.  E.  bank 
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of  the  river,  and  seems  to  have  caused  the  abrupt  bend  at  this 
point.  This  belt  is  very  narrow  at  the  Schuylkill,  only  from  one 
hundred  to  two  hundred  feet  in  width,  but  it  widens  as  it  goes 
south  westward.  The  lower  edge  is  crossed  by  the  Pennsylvania 
Railroad  less  than  a  quarter  of  a  mile  from  the  rocks  last  described, 
the  upper  at  Elm  Station,  six  miles  from  the  city — a  distance 
alonor  the  railroad  of  nearly  two  miles,  but  across  the  strike  ]iro- 
bably  about  one  and  a  quarter.  This  rock  is  so  hard  that  its  out- 
crop can  be  almost  continuously  traced. 

At  Flat  Rock  Tunnel,  on  the  Schuylkill,  seven  miles  above 
Fairmount,  a  bed  of  hard  mica  schists  and  gneiss  crosses  the 
river — this  is  probably  the  continuation  of  the  beds  bo  largely 
wrouglit  for  building  stone  at  Frankford,  and  crossing  Wayne 
Street,  Germantown,  near  the  railroad,  and  the  Wissahickon  al 
McKinncy*s  quarry,  there  causing  the  abrupt  bend  in  the  stream. 
The  minerals  of  this  belt  are  particularly  zeolites,  chiefly  Stilbiie, 
also  Muscovite,  Biotite,  Orthoclase,  Alhite,  Sphene,  Calcite,  Apa- 
tite, Epidote,  Copper  Pyrites,  Chrysocolla,  etc.,  and  Molybdenite. 
The  quarries  at  Frankford  having  been  most  extensive,  all  these 
minerals  have  been  found  there,  nearly  all  of  them  at  McKinney'i, 
and  onl}'  the  Zeolites,  Calcite,  Muscovite,  Orthoclase,  and  Albite  at 
the  Tunnel.  The  identity  of  the  rock  to  McRinney's  is,  I  think, 
unquestionable,  and  the  continuation  at  the  Tunnel  probable. 

About  two  miles  above,  passing  mica  schists,  sometimes  filled 
with  garnets,  we  reach  the  well-known  Soapstouc  belt,  which 
extends  in  a  straight  line,  most  clearly  marked,  from  a  point  on  the 
west  flank  of  Chestnut  Hill,  about  S.  54°  W.  This  belt  was  sup- 
posed to  dip  under,  near  Merion  Square,  at  the  "  Black  Rocks," 
but  Prof.  Booth  called  my  attention  to  its  appearance  at  Rose* 
mont  Station,  Penna.  R.R.,  ten  miles  from  Philadelphia.  Its  cha- 
racteristic rock  is  the  so-called  bastard  soapstone,  a  paste  of  Stea- 
tite, filled  with  irregular  masses,  and  occasionally  crystals,  of 
Serpentine,  probably,  as  I  have  heretofore  shown,  pseudoraorphic 
after  Staurolite.  This  same  rock,  with  the  cystals  well  defined,  I 
have  observed  on  the  road  from  Philadelphia  to  West  Chester, 
ten  and  a  half  miles  from  Philadelphia,  the  belt  in  which  Moro 
PJiillips'  Chrome  mine  has  been  opened. 

West  of  this,  at  the  Schuylkill,  and  apparently  on  the  S.  W. 
bank  only,  is  a  bed  of  slaty  serpentine,  ver^^  dark  olive-green,  and 
sometimes  almost  black  in  color,  associated  with  a  mineral  resem- 
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bling  Schiller  Spar,  and  also  an  almost  unaltered  hornblendic 
mineral,  apparently  Enstatite.  This  belt  is  narrow,  but  very  well 
defined,  with  frequent  outcrops.  It  cuts  diagonally,  but  at  a  very 
•mall  angle,  the  rocks  next  described,  and  continues  in  a  course 
W«  5^  N.,  on  their  north  flank,  and  is  almost  without  doubt  con- 
tinaous  with  the  well-known  belt  just  north  of  West  Chester.  Its 
ootcrop  is  frequently*  marked  by  cellular  quartz  with  cavities 
lined  with  crystals,  and  stained  by  oxide  of  iron.  At  one  point, 
one-quarter  mile  S.  W.  of  Radnor  Station,  Penna.  R.K.,  twelve 
miles  from  Philadelphia,  at  the  side  of  an  old  quarr}-,  the  mode  of 
formation  of  this  rock  from  the  Serpentine  is  shown  in  a  remark- 
able manner.  At  the  bottom,  the  serpentine  is  almost  unaltered, 
above,  cracks  are  seen  extending  through  it  in  various  directions, 
but  usually  one  series  nearly  parallel  an<l  more  or  less  at  right 
aDgles  to  another,  higher  still ;  these  cracks  arc  seen  to  contain 
films  of  quartz,  which  become  thicker  and  thicker,  while  the 
inclosed  serpentine  is  softer  and  more  rusty  in  color,  until,  near 
the  top,  the  cells  have  thick  walls,  and  contain  only  a  small 
amount  of  what  appears  to  be  oxide  of  iron,  and  in  part  are 
empty.  Well  waters  in  the  vicinity  contain  magnesia  and  iron, 
and  sulphuric  and  silicic  acids. 

At  Spring  Mills,  a  bed  of  gneiss  and  granite,  or  granitoid  gneiss 
crosses  the  Schuylkill.  These  are  very  hard  rocks,  and  form  the 
highest  summits  of  the  table-land,  of  which  they  form  the  N.W. 
boundary.  The  strati fieation  is  nearly  vertical,  and  the  charac- 
teristic mineral  is  a  bluish  quartz,  which  weathering  out  of  the 
rock  is  everywhere  visible  in  the  roads.  Taking  this  as  a  criterion, 
these  rocks  extend  from  above  Van  Arsdalen's  quarry,  in  Bucks 
Co.,  at  least  to  Darby  Creek.  The  gneiss  is  often  hornblendic, 
sometimes  porphyritic,  and  generally  composed  of  thin  layers  of 
alternately  light  and  dark  material.  It  seems  entirely  destitute 
of  granitic  veins  or  of  crystalline  minerals,  except  those  composing 
the  mass  of  the  rock  quartz  feldspar — probably  both  orthoclase, 
and  a  triclinic  feldspar,  hornblende  and  mica. 

At  the  Schuylkill,  immediately  northwest  of  this,  is  a  small 
limestone  valley,  and  then  the  continuation  of  the  Edge  Hill  rocks. 
On  the  northeast  side  of  this  valley  stretches  a  narrow  dyke  of 
trap  almost  continuously  exposed  for  many  miles,  crossing  the 
Schuylkill  at  Conshohocken,  and  the  Penna.  R.Il.  and  the  Lancas- 
ter turnpike  at  Wayne,  thirteen  miles  from  Philadelphia:  there  is 
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■IfO  ail  esposuro  of  trap  in  a  cutting  of  tho  Pcnn«ylTAni&  II.R. 
tbrongli  ttie  granitic  belt  nnrtlieaet  of  Kadnor  Station.  Ttti*  l« 
Dot  ill  lino  with  any  otiier  irnp  (tyke  of  which  I  have  knowlcilge. 

The  Edge  Hitl  nicks  form  a  riitge  «t  the  Schuylkill  not  over  a 
qaartcr  of  a  mile  in  widtli,  but  rapiitly  widvning,  niitil  ttetnevn 
Badiioi'  Station  and  tlie  King  of  Prussia  tbey  ar«  over  a  mile  ]in>l  ■ 
half  xviilo.  They  are  uoniiioscd  of  talo-lJke  schists,  but  are  prol>»- 
Hy  liydro-mica  scblsts,  in  nearly  vertical  strata,  with  beds  uf 
qavtz  with  cavities  which  appear  to  have  contained  pyrltc*.  luucli 
HMDibling  the  auriferous  quartz  of  the  Kast«rn  United  StaU--i. 
Thii  ridge  or  tabledand,  which  is  quite  steep  in  Us  slopes,  forms 
tba  ■oittheast  boundary  of  the  Chester  Valley. 

A  ri^mai'kable  feature  of  the  part  of  Montgomery  Co.  nnd  Citfr  I 
tar  Co.  bordering  on  the  Scliitylkill  is  the  direction  taken  by  ttie 
•traams.  The  geueral  features  are  high  hills  exieiidlug  in  a  N^, 
ft&d  S.W.  direction  with  deep  limestone  valleys  lietwoen,  nearly  «t 
.  right  angles  to  the  general  course  of  tlic  Schuylkill.  The  strt^ams, 
however,  do  not  follow  tlie  valleys.  The  Wissahickou  leaves  llw 
Montgomery  Co.  valley  and  flows  eastwardly  through  ft  deep  iiar- 
BO*  gorge  through  very  hard  rocks  a  distance  of  over  five  milei!. 
The  Valley  Creek  flows  down  the  Chester  Valley  and  then  tunn 
abruptly  wwtn-aj-JJy  and  l!</»-a  tJjJvugii  the  ^'.U'.  Louudary  hill. 
The  Gulf  Creek  flows  down  the  valley  two  or  three  miles,  then 
turns  westwardly  and  flows  through  a  deep  and  n&rrow  gorge  into 
another  valley  on  the  west,  with  banks  rising  abruptly  two  or  three 
hundred  feet. 
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MOTES  DSSCBIPTIYE  OF  A  STOKE  KOXni D  AND  ITS  COHTEHTS. 

BY  JOHN  FORD. 

A  few  years  ago  Mr.  E.  P.  Ford,  of  Piasa,  III.,  a  careful  student 
of  American  arcbaeology,  and  a  valued  friend  and  relative  of  the 
writer,  became  the  owner  of  a  tract  of  timber  land  bordering  on 
Coup's  Creek,  a  small  stream  that  forms  the  northern  boundary 
of  Brown's  Prairie,  Macoupin  County,  111. 

A  group  of  eight  burial  mounds  lying  within  the  borders  of  this 
ground  had  remained  undisturbed  prior  to  its  pui*chase  by  Mr. 
Ford. 

These  were  located  upon  the  crest  of  a  ridge  which  rose  some 
fifty  feet  or  more  above  the  creek  level,  and  about  one  hundred 
yards  from  its  northern  bank. 

They  were  ranged  in  a  line  nearly  parallel  with  the  stream,  the 
diameter  of  each  being  about  thirty  feet,  and  the  distance  between 
their  respective  bases  upwards  of  fifty. 

When  discovered  by  Mr.  Ford,  all  but  one,  the  fourth,  number- 
ing from  east  to  west,  were  comparatively  hidden  by  a  heavy 
growth  of  timber  and  brushwood. 

The  absence  of  vegetation  upon  the  exceptional  one  suggested 
the  probability  of  its  being  what  is  locally  termed  a  stone  mound, 
and  the  work  of  opening  it  was  immediately  begun. 

About  eighteen  inches  below  the  surface,  and  near  the  centre  of 
the  mound,  a  stone  slab  was  struck,  and  subsequently  two  others. 
These  being  cleared  and  lifted,  revealed  a  grave  or  vault  which 
measured  twelve  feet  in  length  by  four  and  one-half  feet  in  width, 
with  sufficient  depth  to  permit  a  man  to  sit  upright.  It  was  con- 
structed of  stone  plates  or  slabs  throughout,  a  few  of  them  being 
quite  large,  and  squared  on  the  edges.  The  covering  was  com- 
posed of  the  three  largest,  while  the  next  in  size  formed  the  ver- 
tical walls,  which  were  braced  upon  the  outside  by  others  set 
firmly  against  them  at  an  angle  of  forty-five  degrees.  The  floor, 
which  had  been  sunken  somewhat  below  the  original  surface,  con- 
tained a  few  small  slabs,  but  was  more  especially  composed  of  a 
sort  of  rubble-work.  This  was  only  four  or  five  inches  in  thick- 
ness, but  very  hard  and  as  dry  as  powder. 

From  some  cause,  whether  by  the  action  of  friends  of  the  dead. 
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by  worms,  or  the  percolation  of  water,  it  Appeared  inipOMiMv  to 
explain,  the  entire  Bpaee  hetween  the  wnlla  or  the  grave,  not  own- 
pied  by  boues,  was  patkcd  wilh  a  peculiar,  grHnulat«il,  but  ex- 
ceedingly  tetiadoiifl  earth.  Owing  to  tlie  dense  cliarnPler  of  tbi* 
earth  but  little  progress  was  made  at  the  time,  beyond  a»ccrtnin- 
ing  that  a  grown  person  li.id  been  placed  in  &  sitting  posture  in 
each  corner  of  the  i;rnve,  all  facing  eastward  ;  wbile  betwem  tbeiu 
the  bones  of  perhaps  twenty  otbcra  were  mingled  together  tudlit- 
eriininutely.  Nearly  all  oC  the  latter  bn'l  been  brukon  i>reviouH  !<• 
interment,  nnd  it  was  purtieulitrly  notiL'eablc  that  the  left  Kidei*  of 
the  skulls  accompanying  them  had  In  every  ioatance  been  crushe'l 
by  a  blow  from  aome  blunt  weapon,  while  the  remaining  portion* 
had  been  left  in  perfect  condition. 

CurufuUy  replacing  the  covering  slnhs,  and  leaving  thv  content) 
of  this  grave  for  future  examination,  a  search  was  made  on  the 
slope  of  the  tnound  for  others.  Two  smaller  ones  were  soon  dt>- 
covcred,  each  built  of  the  same  kind  of  material  and  in  the  aani« 
manner  as  the  central  one.  The  smaller  of  the«r,  measured  be- 
tween the  walls,  was  three  feet  long  by  eighteen  inches  wide,  and 
was,  doubtless,  the  grai'e  of  a  child,  the  while  lines  made  by  tU« 
bones  being  easily  deiinod  in  the  dark  surrounding  earth. 

A  jioilion  ol"  this  grave,  nnd  nearly  tlie  whole  of  the  largest  onp. 
was  Bubseqnenily  (in  October,  I8T5)  excavated  and  ezKmined  hy 
Mr.  Ford  and  myself,  and  we  had  every  reason  to  believe  that 
these,  together  with  the  third  one  in  which  the  sknll  and  shells 
accompanying  this  paper  were  found,  had  been  constructed  at  the 
same  pei-iod  of  time  and  by  the  same  people. 

The  scene  presented  upon  opening  the  third  grave  was  some- 
what novel  if  not  startling  in  character.  Four  skeletons  sat 
within  it,  two  and  two  ;  their  arms  crossed,  the  knees  of  one  pair 
pressing  sharply  against  the  backs  of  the  other,  and  the  bees  of 
all  (like  those  in  the  central  grave)  turned  directly  toward  the 
east.  The  enveloping  earth  was  not  so  dense,  or  the  quantity  so 
large  in  proportion,  as  in  th&  other  graves;  so  that  most  of  the 
upper  parts  of  the  skeletons  were  exposed  upon  lifting  the  cover- 
ing slab. 

At  first  it  was  supposed  that  the  skulls  of  all  could  be  safely 
removed ;  but  though  the  greatest  care  was  taken  in  the  opera- 
tion,only  one  specimen,  which  has  been  presented  to  the  Academy, 
was  secured  in  a  comparatively  perfect  couditioo. 
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Although  this  grave  measured  but  six  feet  in  length  by  three 
in  width,  there  was  little  doubt  among  the  party Jthat  it  contained 
relics  other  than  those  of  a  human  character.  A  careful  search 
revealed  nothing,  however,  except  four  large  marine  shells,  the 
Busycon  perversum^  of  Linmeus.  The  position  of  each  of  these 
in  relation  to  the  bodies  was  the  same.  The  canal  or  smaller  end 
of  one  had  been  placed  in  the  right  hand  of  each  individual,  while 
the  larger  portion  rested  in  the  hollow  above  the  left  hip.  But 
more  remarkable  than  this  was  the  fact  that  within  each  of  the 
shells  there  had  been  packed  what  appeared  to  be  the  bones  of  a 
child ;  the  skull,  which  evidently  had  been  crushed  before  burial, 
protruding  beyond  the  aperture.  Of  course,  any  hypothesis  re- 
garding the  purpose  of  this  peculiar  rite  must  necessarily  be  of  a 
conjectural  character ;  nevertheless,  it  was  difficult  to  resist  the 
conclusion  that  these  infants  were  sacrificial  offerings  to  the  spirits 
of  the  dead  whom  the  living  desired  to  honor. 

None  of  the  mounds  comprising  the  series  under  consideration 
exceeded  three  feet  in  height,  though  several  others  opened  in  the 
vicinity,  and  in  the  adjoining  county  of  Jersej',  during  my  visit, 
rose  from  five  to  ten  feet  above  the  surrounding  level.  Nothing 
was  found  in  them,  however,  save  some  broken  pottery  and  a  few 
decaying  bones. 

After  much  search,  the  bluff  or  quarry  from  which  the  slabs  had 
been  split  was  discovered  by  Mr.  Ford,  about  three-fourths  of  a 
mile  west  of  the  mounds.  The  rock  is  quite  hard,  somewhat  fos- 
siliferous,  and  probably  belongs  to  the  upper  carboniferous  series. 

Whatever  may  be  the  facts  regarding  the  origin,  degree  of  civi- 
lization, etc.,  of  the  mound-building  race,  it  is  highlj'  probable 
that  they  were  a  people  of  fixed  habits,  possessing  decided  con- 
stmctive  ability,  and  subject  alike  to  order  and  system  in  their 
daily  avocations. 

Evidences  of  an  undoubted  character  go  to  show  that  they 
were  careful  cultivators  of  the  soil,  and  it  is  no  uncommon  belief 
among  the  thinking  men  of  the  Southwestern  States  that  the 
small  prairies  so  numerous  in  that  section  owe  their  present  tilla- 
ble condition,  if  not  their  origin,  to  the  indefatigable  labors  of  this 
"  eminently  agricultural  people."* 

These  prairies  are  skirted  almost  invariably  by  beds  of  streams 
and  belts  of  growing  timber,  and  it  was  chiefly  upon  the  bottom 

1  Albert  Gallatin. 
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lands  ndjoining  the  one  and  the  ridges  inclosed  by  thn  other  th»t 
tile  mounds  were  constructed.  As  a  rule,  those  nearest  tbe  water 
level  in  tbe  region  esamined  by  us  were  mere  fDUudations  for 
dwellings,  while  those  for  burial  and  defensive  purpoac*  uinxiftr  to 
have  been  built  exclusively  ii|»on  the  ridges.  It  was  also  noticed 
that  the  burial  mounds  occupied  a  position  upon  thti  nearest  ridge 
directly  northeast  of  the  villiign  proper,  while  those  for  defenMir* 
purposes  were  locatod  principally  upon  the  uoat  fsiroriiblB  poinU 
northwest  of  the  same. 

Mr.  Ford  informed  me  that  he  had  observed  this  peculiar  di» 
position  of  the  mounds  at  many  other  points  besides  those  we  hat] 
visited  together,  and  that,  so  far  as  he  had  been  able  to  twccrtitin, 
the  same  systematic  arrangement  prevailed  along  the  whole  of  an 
irregular  line  (that  may  have  been  an  ancient  highway),  extend-  ' 
ing  from  the  foot  of  Lake  Miuhigan  to  the  mouth  of  the  IlUnoia 
Kiver,  a  distance  of  about  tivo  huudred  and  tlfly  miles. 

The  great  antiquity  of  the  mounds  is  iudicatcd  by  the  condition 
of  their  contents.  Though  vast  numbers  of  them  have  been 
o[)ene(),  the  relics  fonncl  therein  have  been  much  tbe  same;  a 
handful  of  bones  or  a  Ekdulou  that  crumbled  at  tbe  touch,  with 
here  and  there  an  ornament  or  weapon,  ■nmi!  hroki^n  poUi-ry,  or  a  , 
solitary  marine  shell.  Itnrcly,  hi.kv.l,  Ka.-,  :\  skrlri.,ii  li.n,  .lis- 
covered  in  a  condition  suitable  for  intelligent  examination,  while, 
until  very  recently,  but  one  perfect  skull  belonging  incontefltably 
to  the  mound-buiUling  race,  has  been  secured,  and  that  one  was 
taken  from  a  mound  in  the  Scioto  Yalley,  near  Cblllicotbe,  Ohio.' 

'  Squier  and  Davis,  vide  Baldwin's  A..  A., .page  48. 
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June  5. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Thirty-two  members  present. 

A  paper  entitled  "Additional  Notes  on  Bassaricyon  Gabbii," 
by  Joel  Asaph  Allen,  was  presented  for  publication. 


June  12. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Twenty-four  members  present. 

The  deaths  of  Amable  J.  Brazier,  member,  and  Philip  P.  Car- 
penter, correspondent,  were  announced. 

Remarks  on  some  Parasitic  Infusoria. — Prof.  Leidy  remarked 
that  most  of  the  known  parasitic  infusoria  possessed  a  mouth,  as 
in  those  which  lived  free  in  the  waters.  Such  is  tlie  case  with  the 
species  of  Balantidium  found  in  the  intestinal  canal  of  man,  the 
hog,  and  various  batrachians ;  of  Nyctotherus^  found  in  the  intes- 
tine of  frogs,  several  insects  and  myriapods  ;  and  the  Conchoph- 
thirus  anodontse^  often  found  abundantly  on  the  branchiae  and 
palpi  of  our  Anodon  Jiumatilis, 

Other  parasitic  infusoria  are  not  only  devoid  of  an  intestinal 
canal  as  characteristic  of  their  class,  but  have  no  mouth,  and,  like 
the  tapeworms  and  Echinorhynchi,  absorb  nourishment  through 
the  exterior  surface  of  the  body.  Such  is  the  case  with  the  genus 
Anoplophrya  of  Stein,  typified  by  the  Anoplophrya  lumbrici^ 
found  in  the  intestine  of  our  common  earthworms,  as  well  as  in 
those  of  Europe.  Prof.  Leidy  had  also  detected  the  same  species 
in  the  little  wood-worm,  Enchytrxus  socialis^  and  had  found  two 
other  species,  formerly  described  by  him  under  the  names  of  Leu- 
cophrys  clavcUa  and  Leucophrys  cochleariformis^  in  the  iutestine 
of  Lumbriculus  limosus  and  L.  tenuis. 

Recently  in  dissecting  the  fresh-water  snail,  Paludina  decisa, 
while  examining  the  branchiae  he  observed  several  individuals  of  an 
Anoplophrya  moving  actively,  as  if  in  antagonism  with  the  ciliary 
motion  of  the  brancliial  plates.  Seeking  the  source  of  the  little 
creatures  he  found  that  they  came  from  the  rectum  of  the  Palu- 
dina. In  examining  other  individuals  of  this  snail  he  obser\'ed 
that  some  were  free,  others  were  infested  with  few,  and  some  with 
multitudes  of  the  infusorian.  In  several  instances  the  Anoplo- 
phrya were  so  abundant  as  to  resemble  in  their  crowded  condition 
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n  mass  nf  writhing  worme,  «ctimlly  distending  the  portion  or  lliu 
inleatine  tliey  octii]iitd.  The  S|iecie9  niipeais  to  bo  nn  iiniie- 
Bcribed  one,  and  is  iiitereBtiiig  from  its  cumparatively  large  t\u. 
It  wne  uamed  dnd  dcsuribed  as  follows: — 

ANoPtoPDRTA  VEHMicULARiB. — Body  cylinOriral,  sllghtly  taper- 
ing posteriorly,  rounded  at  the  extrcmitii's,  or-«uhucute  iKhiud; 
flattened  at  ttie  anterior  extremity;  tranBluctMil  white,  flntly 
strinlcd  longitndinnlly,  uniformly  clothed  witli  short  cilia;  Inter- 
nally finely  granular,  witti  a  longitudinal  cylindricnl  nuelcu*  occu- 
pying nearly  the  length  of  the  axis,  and  with  from  twenty  to 
thirty  contraetite  vesicles,  mostly  arranged  In  one,  but  often  in 
two  longitudinal  series.  Length  from  two-flftlis  to  one-half  a  - 
millimetre ;  breadth  In  front  .041  to  AHS  mm.,  behind  .033  to  .01 

Besides  the  moTements  of  progression  induced  by  the  cllia,  tlie 
animal  wriggles  in  a  sigmoid  manner  and  even  douliles  oil  itself. 
The  contractile  vesicles  maj'  contract  more  or  less  euecessively  to 
mere  points,  but  apparently  at  no  time  entirely  disappear,  and  they 
may  enlarge  to  double  their  uanal  size.  The  axial  uiicleu*  is  at 
first  barely  poreeptiblo,  but  becomes  very  obvious  as  the  animal 
approaches  dissolution 

Incidentally  Prof,  Leidy  aleo  stated  that  A»pidngaHter  concfii- 
cola,  so  oommon  In  the  pericardium  of  Anodonta  and  tjnio,  he  had 
also  found  in  one  Instauec  In  the  oviduct  of  Paludina  decisa. 


JUWE  19. 
The  President,  Dr.  RtisCHBNBEROBR,  in  the  chwr. 
Nineteen  members  present. 

Remarks  on  the  Seoenteen-year  Locust,  Ike  Hessian  Fly,  and  a 
Cheli/er. — Prof.  Leidt  remarked  that  he  had  returned  last  even- 
ing from  a  short  visit  to  Easton.  He  stated  that  the  Seventeen- 
year  Locust,  Cicada  septendecim,  had  made  its  appearance  Id  tlie 
vicinity  of  that  town.  He  further  stated  that  the  wheat  io  the 
same  locality  was  seriously  affected  by  the  Hessian  Fly,  Cecido- 
myia  destructor,  which  has  now  passed  into  the  puparium  stage. 
In  one  Geld  examined  half  the  crop  was  destroyed  by  the  insect. 
He  further  remarked  that  his  little  daughter  brought  to  him  an 
Elater,  Alans  oculalus,  and,  on  her  account  professing  to  attach 
some  interest  to  a  common  insect,  in  examining  it  with  more  than 
usual  attention,  he  was  surprised  to  find  concealed  beneath  the 
elytra  six  Chelifers.  He  was  not  aware  whether  the  Elater  was 
commonly  infested  in  this  manner.  In  another  specimen  8nl)8e- 
quently  found,  tlicre  were  no  Chelifers.  The  Book- scorpion,  C. 
miiseorum,  appears  not  to  be  common  with  us,  as  he  rarely  met 
with  it.     He  had  occasionally  met  with  another  species,  perhaps 


r^H 


1877.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  261 

C  cancroides^  attached  to  the  House-fly.  The  Ghelifer  of  the 
Elater  is  different  from  either  of  those  just  named,  and  is  perhaps 
an  undescribed  species.     Its  characters  are  as  follows : — 

Ghelifer  alius — Body  in  general  chestn ut- brown ;  the  pedi- 
palps  and  the  dorsal  shield  of  the  cephalothorax  being  darkest ; 
the  abdomen  lightest,  and  in  the  largest  individuals,  probably 
females,  whitish  with  transverse  dorsal  and  ventral  bands  of  brown. 
Body  with  the  sides  nearly  parallel,  but  widening  slightly  poste- 
riorly ;  being  widest  near  the  termination  of  the  abdomen,  except 
in  the  largest  female,  in  which  it  is  widest  near  the  middle  of  the 
abdomen.  Maxillary  palps  shorter,  or  not  longer  than  the  body; 
intermediate  joints  of  the  same  about  twice  the  length  of  their 
thickness.  Length  of  body  from  1^  to  2^  mm.;  length  of  pedi- 
palps  from  1^  to  X^^s  ^"^*  ^^^  parts  are  hairy,  but  the  abdomen 
of  the  largest  ones  is  less  so  than  in  the  others. 

The  species  bears  much  resemblance  in  form  and  color  to  the 
C,  Reussii^  Koch.  It  also  resembles  the  C.  americanus^  De  Geer, 
but  does  not  possess  the  knob  on  the  penultimate  joint  of  the 
pedipalp. 


June  26. 
The  President,  Dr.  Kuschenberoer,  in  the  chair. 
Nineteen  members  present. 

The  Birth  of  a  Bhizopod. — Prof.  Letdy  remarked  that  while  it 
was  a  matter  of  common  observation  that  the  naked  Rhizopods, 
like  Amoeba^  and  Aclinophrys,  multiply  by  division,  the  manner 
in  which  the  test-bearing  foi;ms  were  produced  was  not  so  obvious. 

Man}'  instances  are  recorded  in  which  observers,  beginning  with 
Le  Clerc,  who  first  described  a  Difflugia^  have  noticed  pairs  of 
individuals  attached  b}*^  the  mouths  of  their  tests.  In  these 
instances  the  animals  have  general I3'  been  supposed  to  be  in  copu- 
lation, or  conjugation  as  it  is  commonly  called,  and  perhaps  such 
is  often  the  case.  It  has  also  been  repeatedly  noticed  in  many 
cases  that  of  the  two  individuals  in  conjugation  one  was  somewhat 
smaller  and  more  delicate,  and  if  it  were  a  colored  species,  it  was 
paler  than  the  other.  Little  significance  usually  has  been  given 
to  this  difference. 

Claparede  and  Lachman  (Etudes  sur  les  Infusoires,  1S59,  445) 
have  viewed  such  cases  of  the  supposed  conjugation  of  Arcella^  as 
simply  the  formation  of  a  new  test  to  accommodate  the  contents 
of  an  old  one  which  had  become  too  small. 

Biitschli  (Archiv  f.  Mikr.  Anat.  18T5,  459),  after  observing  the 
supposed  conjugation  of  Arcella^  noticed  within  the  test  free 
moving  Amcebse,  These  he  supposed  were  the  brood  of  the  for- 
mer, but  after  having  seen  them  escape  from  the  test,  he  failed  to 
trace  their  further  course. 
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Gienkowski  recently  (Archiv  f.  Mikr.  Anat.  1876,  41)  described 
the  mode  of  multiplication  of  Chlamydophrys  sferoorea^  in  which 
he  observed  the  animal  to  protrude  from  its  test  a  mass  of  Bar- 
code, which,  assuming  the  size,  form,  and  structure  of  the  parent, 
became  detached  from  it  as  an  independent  individual.  He 
remarks  that  this  procedure  for  Rhizopods  is  not  new,  and  has 
been  indicated  b}'  Cohn  and  others,  in  ArceUm^  as  copulation. 

Prof.  Leirly  continued:  I  have  repeatedly  observed  different  spe- 
cies of  Ih'fflugia^  Hynloapheina^  Nehela^  Euglypha^  Trinenia^  Vy- 
phoderia^  ArceUa^  etc.,  in  what  has  been  supposed  to  be  the  con- 
dition of  conjuiration,  and  have  often  watched  them  carefully  to 
learn  the  results  of  the  process.  I  have  noticed  that  one  indi- 
vidual cnga<j[ed  in  the  process  is  often  smaller  and  paler  than  the 
other,  but  frequently  also  the  two  were  alike  in  all  re8i>ects.  Be- 
tween the  attached  individuals  I  have  observed  a  fusion  of  the 
contents,  sometimes  a  rapid  transference  of  the  contents  from  one 
to  the  other  test  and  back  again,  and  at  others  a  sort  of  circula- 
tion or  flowing  of  the  contents  in  a  circle  from  one  to  the  other 
test.  After  separation  of  the  tests  usually  nothing  further  was 
observed.  In  one  instance  I  saw  two  small  Ditflugians  conjoined 
with  the  mouth  of  a  larger,  all  of  the  same  form ;  and  in  another 
instance  I  saw  three  small  individuals  of  Difflugia  spiralis  in  the 
same  manner  conjoined  with  one  large  one  of  the  same  species. 

I  have  long  sought  for  the  mode  of  multiplication  of  the  test- 
covered  Khizopods,  but  thus  far  with  little  success.  It  appears 
as  if  the  different  forms  with  which  we  meet  are  always  mature, 
and  rarel}'  are  individuals  seen  with  the  ordinary  characters  which 
distinguish  young  from  adult  animals. 

Recently  I  observed  a  pair  of  conjoined  individuals  of  Euglypha 
alveolata^  which  in  their  procedure  appeared  to  coincide  with  the 
mode  of  multiplication  of  Chlamydophrys  stercorea^  as  described 
by  Gienkowski.  One  of  the  Euglyphce  was  one-seventh  of  a  milli- 
metre long  (0.14  mm.  long. ;  0.0G8  mm.  in  the  short  diameter), and 
had  four  long  spines  diverging  from  the  fundus  of  the  test.  This 
was  replete  with  the  contents,  including  the  usual  large  nucleus; 
and  it  presented  no  perceptible  interval  between  the  mass  of  sar- 
code  and  the  interior  surface  of  the  test.  The  sarcodo  was  min- 
gled throughout  with  particles  of  food,  and  also  included  a  large 
Xavicula.  The  food  was  not  collected  in  balls  contained  in  vacu- 
oles, but  was  diffused  through  the  sarcode,  from  the  mouth  to  the 
fundus  of  the  test,  imparting  to  it  a  brownish  hue.  The  globular 
nucleus  measured  ^^t\\  of  a  millimetre. 

Closely  adherent  to  the  mouth  of  the  larger  or  parent  Euglypha 
was  the  smaller  or  younger  one,  little  more  than  half  the  size  of 
the  parent  (measuring  0.08  mm.  long,  and  0.06  mm.  wide).  The 
young  EiKjhjpha  had  the  fundus  somewhat  abruptly  narrowed  and 
acute,  and  had  projecting  from  it  the  same  number  of  spines  as  in 
the  parent  test.     The  i>eculiar  structure  of  the  test  was  apjmreut, 
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but  appeared  less  extended  or  unfolded.  The  contents  filled  the 
test,  and  consisted  of  clear,  colorless,  finely  granular  protoplasm 
without  any  mixture  of  food  and  without  a  nucleus. 

Such  was  the  appearance  of  the  conjoined  Euglyphm^  parent  and 
offspring,  at  the  commencement  of  the  observation,  at  6;^  o'clock 
in  the  morning. 

Closely  watching  the  pair,  the  young  Euglypha  was  noticed 
slowly  to  enlarge,  and  the  brownish  matter  of  the  parent  sarcode 
gently  flowed  into  and  became  gradually  diffused  with  the  pre- 
Tiously  clear,  colorless  sarcode  of  the  child.  The  fundus  of  the 
latter  expanded  and  became  obtusely  rounded,  like  that  of  the 
parent.  The  large  nucleus  of  this  disappeared,  or  became  so 
completely  obscured  as  not  to  be  visible.  For  some  time  there 
was  no  further  very  perceptible  change  within  either  test. 

An  hour  from  the  commencement  of  the  observation  the  young 
Euglypha  had  nearly  acquired  the  size,  shape,  and  appearance  of 
the  parent,  and  it  measured  0.112  mm.  long,  and  0.064  mm. 
broad.  Now  commenced  an  active  circulation,  a  cjxlosis,  of  the 
contents  of  the  two  tests,  resulting  in  a  thorough  admixture.  The 
sarcode  flowed  continuously  from  the  parent  on  one  side  through 
the  mouths  into  the  child  and  back  again  on  the  other  side.  Both 
tests  were  replete  with  one  continuous  mass  of  brown,  granular 
sarcode,  without  nucleus  or  contractile  vesicles,  but  with  the 
Navficula^  which  remained  within  the  parent.  During  the  circu- 
lation of  the  sarcode,  two  of  the  spines,  with  the  circular  scale  at 
their  base,  became  detached  from  the  young  Euglypha,  The  cir- 
culation ceased.  At  7^  oVlock  I  first  observed  the  appearance  of 
i^  contractile  vesicle,  0.016  mm.  in  diameter,  at  the  fundus  of  both 
animals.  The  vesicle  collapsed  and  reappeared  in  two,  three,  or 
four,  each  again  successively  collapsing.  With  the  appearance  of 
the  contractile  vesicles  the  contiguous  sarcode  began  to  clear  up, 
the  brownish  matter  accumulating  iu  advance  of  the  usual  posi- 
tion of  the  nucleus  when  present. 

At  this  time  the  young  Euglypha  measured  0.116  mm.  long,  and 
0.064  mm.  broad. 

The  sarcode  of  the  parent  now  contracted  at  the  middle,  leaving 
a  space  between  it  and  the  test.  The  same  change  occurred  in  the 
child.  The  sarcode  of  the  parent  next  cleared  up  iu  the  vicinity 
of  the  mouth,  then  separated  from  that  of  the  offspring,  and 
retracted  a  short  distance  within  the  mouth. 

At  5  minutes  to  8  o'clock  the  two  Euglyphse  bent  slightly  from 
side  to  side,  protruded  delicate  pseudopods,  and  in  two  minutes 
afterwards  were  completel}'  separated  with  their  mouths  directed 
downward,  and  their  fundi  turned  towards  my  eye. 

Half  an  hour  after  separation,  a  pale  nucleus  had  made  its 
appearance  in  both  individuals  occupying  the  usual  position,  and 
measuring  0.028  mm.  in  diameter.  Two  or  more  contractile  vesi- 
cles disappeared   and   reappeared   around   the  position  of  the 
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niidcus.     While  Uic  pnrcnl  Tctniiivtl  tlio  original  site,  tlio  yoniif    I 
Eiigli/i'ha  was  0.12  mm.  long,  by  0.0G4  mm.  brond,  I 

from  this  obiw-rvatioii  or  tliu  moilo  of  multiplication  of  Bvgl^  \ 
phay  coupled  witli  tliat  of  Cionkowsld  on  the  multiplication  of  i 
Chlamydophrtfi,  it  may  bo  inferred  that  ail  the  teal-bearing  Rbl>  I 
Kopodii  multiply  In  a  similar  mnnner.  I 

The  well-fed  and  replete  Rliito|)od  rapidly  prnlrudcs  from  il« 
test  half  its  Eorcodc,  which  ossnmoa  tliu  form  nnd  ocitiAtilution  or     I' 
the  parent  and  iht^ii  separates  from  it.     It  is  itie  dlviHion  of  tite      I 
sarcode  mass,  as  in  an  Amrrba,  with  thu  devi'lopmvnl  of  a  nnt 
tcHt  upon  the  extrudml   portion.     In  forms  like  Jltjali/nphnnia, 
Euglypha,  and  Arci-lln,  the  peculiar  test  is  a  pnidoction  from  the     .j 
cctoaarc.     Without  having  observt^l  Ibu  process,  I  su«iK<ct  th&i 
the  species  <jf  D>£iu<fia  in  tho  act  of  multiplication  protrode  their    j 
olfspring  mass  of  itarcode  among  particles  of  sand,  which  at  ouce    | 
adhere  and  build  up  the  strung  wall  of  their  test. 

The  mode  of  multiplicntiou  of  the  teat-covured  RblzopDda  re-  |, 
minds  one  of  the  moilc  of  production  by  divisinu  of  thi;  Deatnidg,  n 
and,  in  observing  the  process  of  production  of  the  I'JurjIifpha,  1  | 
was  forcibly  struck  with  its  resi'mblance  to  the  mode  of  pro<tac-  I 
lion  of  Archriide»mu»  octocornJH,  Th«  pro<luction  of  the  young  ] 
Khizopod  would  correspond  with  the  production  of  a  half  c«U  (rf  [ 
a  lipftmid.  j 

The  mode  of  production  of  KizopodB,  as  indicated,  snggesti  < 
the  probable  mode  of  mnltiplication  of  the  chambers  of  the  Fo-  J 
ramiiiifera,  Masses  of  sarcode,  Bu<'c<^sslvely  larger  and  larger, 
iii.'iy  from  time  lo  lime  In-  quickly  jirntriided'  to  form  the  ^lU-t-vf. 
sively  larger  and  larger  chambers.  The  walls  of  the  chambers  of 
the  calcareous  forms  may  be  developed  like  the  chitinoua  wall  of 
an  ArceUa  upon  the  protruded  mass  of  sarcode,  and  the  particles 
of  Band  of  the  arenaceous  forms  may  become  adherent  in  the  aauM 
manner  as  is  suspected  to  be  the  case  in  Diffingia. 

In  this  connection  it  has  occurred  to  me  thai  Just  as  the  Barcode 
mass  of  a  Rbizopod,  previous  to  division,  will  apparently  suddenly 
grow  or  expand  to  nearly  double  the  size,  perhaps  also  in  this 
mode  in  man}'  tissues  of  the  higher  animals  we  may  have  a  simi- 
lar procedure  in  the  reproduction  of  cells.  Perhaps  in  this  way 
the  deep  cells  of  the  epidermis  may  give  rise  to  the  next  series 
above,  or  the  old  unes  may  be  displaced  by  extension  of  the  pro- 
toplasmic mass  below. 

After  observing  the  birth  of  a  Evglypha,  I  colleoted  material 
rich  in  Rhizopods,  and  spent  much  time  in  searching  for  others 
in  the  act  of  reproduction. 

In  some  water  squeezed  from  sphagnum  collected  near  Swarth- 
more  College,  there  were  abundance  of  the  DiflQugian,  which  I 
have  named  Nebela  ftabeUulum,  with  fewer  individuals  of  Nebela 
■numala.  They  were  all  replete  with  food,  and  in  roost  cases  the 
tests  BO  well  occupied  by  the  sarcode  as  to  leave  no  perceptible 
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interval.  Incidentally  it  may  be  observed  that  when  a  Difflngian 
discharges  all  its  food  or  the  remains  of  it  and  is  some  time  de- 
prived  of  sustenance,  the  sarcode  mass  becomes  reduced  so  as  to 
occupy  but  a  small  portion  of  the  space  within  the  test  to  which 
it  is  then  attached  by  long  threads  of  the  ectosarc.  Having  ob- 
served an  individual  of  Nehela  numata  with  a  small  bulbous  mass 
of  sarcode  projecting  from  the  mouth,  I  watched  it  closely.  In  the 
course  of  one  hour  and  three-quarters  the  protruded  sarcode  had 
gradually  enlarged  and  assumed  the  form  and  nearly  the  size  of 
the  test.  Half  an  hour  later  the  sarcodic  mass  suddenly  burst, 
leaving  detached  from  the  Nehela  test  two  large  and  clear  glo- 
bules of  protoplasm,  and  separately  the  mass  of  granular  matter, 
remains  of  the  food,  that  had  occupied  the  entosarc.  Later,  the 
two  globules  of  protoplasm  appeared  shrivelled,  and  the  Nehela 
test  contained  only  some  dirt,  part  of  the  remains  of  the  food 
which  had  occupied  the  entosarc. 

Later,  I  saw  the  same  process  nearly  repeated  with  a  Nehela 
ftabellulum.  This  measured  a  tenth  of  a  millimetre  broad,  with  a 
fhiction  less  in  length,  and  when  first  noticed  had  a  mass  of  pro- 
truding protoplasm  about  one-thirtieth  of  a  millimetre  in  diameter. 
Three  hours  subsequently  the  latter  had  separated  from  the  mouth 
of  the  test,  and  had  acquired  nearly  the  size  and  form  of  the  Ne- 
hela, In  this  condition  it  remained  another  hour,  and  shortly 
afterwards  appeared  shrivelled  and  dead.  The  Nehela  test  ap- 
peared to  be  empty  of  sarcode  and  contained  onl}"  dirt,  apparently 
the  remains  of  the  food  which  had  occupied  the  entosarc. 

Hertwig  and  Lesser  (Archiv  f.  Mikr.  Anat.  1874,  PI.  III.,  figs. 
8  B.  C.)  represent  the  same  condition  in  Lecythium  hyalinum  as 
the  result  of  dissolution. 

Biitschli  mentions  a  nearlv  similar  occurrence  with  an  Arcella. 
He  says  that  after  the  conjugation  of  a  pair,  he  observed  one  of 
the  animals  with  a  large  portion  of  the  protoplasm  protruded. 
Later,  this  lay  near  the  Arcella  as  a  clear  circular  plate  of  the 
same  size,  but  without  mouth  or  structure.  The  protoplasm  had 
withdrawn  into  the  test,  and,  later,  both  appeared  decomposed. 

These  last  cases  ma}'  have  been  abortive  attempts  at  reproduc- 
tion, ending  in  dissolution. 

During  the  recent  observations  to  detect  the  mode  of  multipli- 
cation of  Rhizopods,  I  found  an  Arcella  vulgaris  which  contained 
between  the  central  sarcodic  mass  and  the  test  four  oval  bodies. 
These,  at  first  glance,  1  thought  were  young  Arcdlm^  but  dis- 
covered that  they  were  eggs,  and,  watching  them  for  several  days, 
they  were  seen  to  develop  Rotifers.  They  were  prevented  from 
escaping  from  the  test  by  the  sarcode  mass  of  the  Arcella^  and 
finally  all  died  together. 

On  the  Velocity  of  Infinite  Fall, — Prof.  Pliny  E.  Chase  re- 
marked that  in  his  studies  of  the  infiuence  of  planetary  centres 
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of  Oflcillatinn,  orbitnl  cotlision,  vis  vioa,  harmonic  nodes,  and 
luminous  undiiiation,  liis  altentiriD  bad  been  luLely  dlrecle*)  lo 
Eiiiiis'a  views'  respecting  the  inSuence  or  the  velocity  of  iiiiiiiilc 

fall.     Ill  nebular  condeustition  fiom  r  to  - ,  the  incrcam  of  rmliol 

velocity    ig    (■/«  —  l)-/iigr;    the   circular-orbital    velocity    ni 

~=t^jigr;  theroforo  the  increment  of  radial  velocity  would  be 


auflicicnt  to  produce  orbital  velocity  when  n^, 


=11.65086*. 


a— ^/8~ 

If  M  =^modiilus,  or  the  present  light  of  the  aun'x  homogeneous 
luminiferous  atoiosphere,  there  appears  to  have  been  four  trnna- 
foiinatioiia  of  iinifonii  into  variable  velocity,  since  the  nt-lmlar 
rupture  of  the  nearest  fixed  Btar,  a  Ocnlauri.  For«'M;=2I42SB, 
earth's  mean  distance  being  talcen  ae  the  unit.  The  estimatvN  for 
the  distance  of  a.  C'entauri,  vary  between  SUiuO  and  231200. 
Five  rupturing  condensation§  from  a  Centauri,  bring  us  to  earth; 
and  single  vtiptui'ing  falls  from  Noptnne,  Uranus,  Saturn,  and 
Jupiter,  bring  us,  rci^peotively,  to  the  Asteroids,  Mars,  Venna,  nnd 
Mercury.  The  foUoiring  table  exhibits  the  accordance  between 
thooretical  and  observed  positioDS 


.'M-?-n<=.098 


f;flrfli  =1.000 


Rev.  Chnrles  F.  Thomas  was  elected  a  member. 
The  following  paper  was  ordered  to  bo  publishcfi :— 


Npptun 
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.577 

Ur^i.» 

■  p. 
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.Ti\t 
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-=-»=■ 
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AODITIOHAL  NOTE  OH  BA88ABICT0H  GABBn. 
BY  JOEL  ASAPH  ALLEN. 

About  a  year  since,  in  the  Proceedings  of  the  Academy  of 
Natural  Sciences  of  Philadelphia,'  I  described  and  gave  figures 
of  the  skull  of  Bassaricyon  Gabbiij  a  new  Procyonid,  and  pointed 
out  its  distinctive  cranial  characteristics.  At  that  time  the  skin, 
belonging  to  the  same  individual  as  the  skull,  had  been  accident- 
ally mislaid,  and  could  not  then  be  found.  Since  that  time,  in 
re-arranging  the  collections  at  the  National  Museum,  it  has  come 
to  light,  and  has  been  kindly  forwarded  to  me  for  description  by 
Professor  Spencer  F.  Baird.  As  stated  in  the  original  descrip- 
tion of  the  species,  the  only  specimens  thus  far  known  to  natural- 
ists consists  of  the  skin  and  skull  of  a  single  individual  collected 
in  Costa  Rica  by  Mr.  William  M.  Gabb,  during  his  recent  survey 
of  that  Republic.  The  skull  indicated  a  form  widely  distinct, 
generically,  from  any  other  known  Procyonid,  presenting  several 
features  of  resemblance  to  Basaaris.  In  external  form,  however, 
it  proves  to  be  much  like  Nasua^  though  very  much  smaller,  and 
with  a  quite  different  pattern  of  coloration.  The  skin  has  been 
finely  mounted  by  Professor  AVard,  of  Rochester,  N.Y.,  and  offers 
the  following  characters  (Plate  2) .' — 

Nose  produced,  as  long  or  longer  than  in  Nasua^smd  of  similar 
form;  ears  rather  small,  rounded,  about  an  inch  in  length,  and 
about  as  broad   as  long;    claws  large  and  strong,  moderately 
curved  and  pointed,  gradually  tapering  to  the  end,  those  of  the 
fore-feet  nearly  an  inch  in  length — much  longer  and  less  curved 
than  those  of  the  hind-feet ;  tail  long,  the  vertebrae  alone  fully 
ooe-balf  the  length  of  the  head  and  body.     General  color  of  the 
body  brownish-black,  with  the  tips  of  the  hairs  rusty-yellow,  espe- 
cially over  the  thoracic  portion  of  the  dorsal  surface.    Nose  and 
chin  grayish-white,  this  color  extending  back  in  a  narrow  streak 
along  each  side  of  the  nose  to  behind  the  eye,  the  streaks  being 
separated  by  a  narrow  band  of  black ;  the  gray  of  the  chin  also 
extends  posteriorly  on  either  side  to  beyond  the  angle  of  the 
mout^h;  a  small  whitish  spot  below  the  eye  and  another  on  the 

■    X>escription  of  a  new  generic  type  (Bainarieyon)  of  Proeyonida^  from 
'cp^Xwk.  Rica.    Proc.  Acad.  Nat.  Sci.  Phila.,  1876,  pp.  20-23,  pi.  I. 
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tiheok ;  also  an  indiatinctly  defined  urea  of  wbitish  on  the  Bides 
of  tlio  neck,  immodiatelj-  in  front  of  tlie  sboulder;  throat  and 
breast  pale  jellowieh-brown,  varyitig  to  gntylsh-browu,  mucll 
lighter  than  the  general  coloration.  Ears  within  nn<1  on  the  «dge« 
yellowish-white;  externally  brownish -black.  Tail  basaltj-  con- 
color  with  the  back,  passing  into  black  at  the  tip,  wholly  without 
lighter  rings,  or  even  traces  of  them  ;  hence  the  coloration  of  tlie 
tail  is  entirely  diflerent  from  that  met  with  in  Naaua  and  Procyon. 
The  pehigc  is  ratber  full  and  soft,  and  brownish  beneath  the  sur- 
foce.  The  long  hairs  are,  many  of  them,  faintly  Uppeil  with  pale 
rusty  ;  these  rusty  tips  are  moat  uumerous  over  the  anterior  half 
of  the  baok,  where  they  are  also  longer  and  of  a  lighter  or  more 
golden  tint.  The  ventral  surface  of  the  body  is  scarcely  lighter 
than  the  back.  Size  nearly  that  of  UluKleta  Pennanti,  Length 
from  the  tip  of  the  nose  to  the  eye,  3.07  (inches);  to  ear,  5.00;  to 
occiput,  &M;  to  l)asc  of  tail,  21.00;  tail  vertebra,  11.25  ;  tail  to 
«nd  of  hairs,  12.75  ;  fore-foot,  3,00  ;  hind-foot,  3.85. 

In  general  form,  especially  in  the  long  slender  nose,  and  some- 
.what  in  the  piclura  of  the  face,  this  species  bears  considerable 
.resemblance  to  Nanua,  much  more  resembling  the  species  of  this 
genus  tlian  those  of  Pivci/on.  The  claws,  however,  are  much 
longer  and  more  attenuated,  and  the  general  form  of  the  body  is 
slenderer  and  the  tail  longer.  In  dentition  and  cranial  charac- 
ters, however,  this  species  differs  widely  in  nearly  every  detail 
from  any  other  known  form  of  the  family. 

The  specimen  here  described  and  figured  is  a  fully  adult  (in  fact, 
quite  aged,  as  shown  by  the  skull  and  dentition)  female.  Tala- 
manca,  Costa  Rica  (Oabb). 
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July  3. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Fifteen  members  present. 

Protomrmiculite^  a  Nexo  Mineral  Species, — Professor  Geo.  A. 
KoNiG  described  a  micaceous  mineral  from  Magnet  Cove,  Ark.,  to 
which  he  gave  the  name  Protovermiculite,  in  preference  to  that 
of  Hj'drophilite,  a  name  already  existing  in  the  list  of  mineralogic 
synonyms.  The  mineral  occurs  in  large  foliated  plates,  loose  in 
the  soil,  and  also  in  smaller  prismatic  cr3'stals,  with  Appatite  in 
the  black  garnet,  of  the  same  locality.  The  structure  is  strongly 
micaceous,  the  habitus  hexagonal;  but  optically  biaxial,  and 
hence,  as  all  biaxial  micas,  probably  monosymeiric.  The  angle  of 
the  optical  axis  is  very  small,  the  hyperbolas  touching  each  other. 
Thin  laminae  are  slightly  flexible,  though  without  elasticity. 
Cleavage  is  less  marked  than  in  micas  generally.  The  color  is 
grayish-green  in  the  interior  of  the  plates,  yellowish-silvery  to 
bronze  color  on  the  outside.  Thin  lamina;  transmit  brownish- 
green  light.  Hardness  a  little  below  2.  Lustre  submetallic,  and 
touch  somewhat  unctuous.  Spec.  gr.  =  2.269.  Before  the  blow- 
pipe  it  exfoliates  slightl}-,  and  fuses  at  4  to  a  black  glass.  Yields 
much  water  in  the  closed  tube.  No  characteristic  reactions  with 
the  fluxes.  Strong  sulphuric  acid  attacks  the  powdered  mineral 
vehemently,  causing  complete  decomposition,  while  flocculent  silica 
•  separates;  hydrocliloric  acid  also  effects  decomposition.  The 
finely  pulverized  mineral,  placed  in  an  air-tight  space  over  oil  of 
vitriol,  loses  20.3  per  cent,  of  water  in  24  hours,  when  the  weight 
remains  constant ;  the  water  is  reabsorbed  in  less  than  one  hour 
in  contact  with  the  atmosphere.  A  larger  quantity  of  water  is 
not  absorbed,  even  when  placed  in  a  saturated  atmosphere.  There 
seems  to  be  a  ground  for  this  behavior,  although  hidden  at  pre- 
sent. Why  are  other  micaceous  minerals,  much  more  cleavable 
than  the  vermiculites,  and  furnished  with  more  capillary  spaces, 
not  at  all  hygroscopic  ?  It  may  be  supposed  that  a  force  of  attrac- 
tion other  than  a  mere  physical  or  rather  mechanical  one  must 
exist  in  the  latter.  However,  the  author  is  in  accord  with  Prof. 
J.  P.  Cooke,  Jr.'s,  views  regarding  the  cause  of  exfoliation  in 
vermiculite  minerals  and  cr3'stals  of  artificial  compounds.  {Am, 
Acad.y  Boston^  1874.)  Prof.  Cooke  attributes  exfoliation  to  the 
escape  of  the  water  of  crystallization  causing  the  structure  of  a 
mineral  to  break  up.  Some  substances  loose  their  water  of  crys- 
tallization without  forcible  means,  over  sulphuric  acid,  for  instance, 
and  their  structure  is  not  broken  up ;  yet  they  do  not  reabsorb 
the  lost  water.   Sodium  carbonate  and  the  sulphates  RSO^-f- 12  aq 
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insy  be  cited  in  Lhia  conriccUou.  Eviileiitly  there  is  bore  a  broad 
field  fur  atudy  of  the  nndeilying  laws.  Slill  Prof.  Cookc'a  hypo- 
llicsis  is  ikocepted  for  tbe  pi-esmit,  na  far  as  il  regftrda  Llie  vcrmi- 
ciilites.  The  present  cose  of  I'lotovermiculitc  gives  it  aupi>ort. 
Hore  are  two  niicAS,  presenting,  ao  will  be  sbowti  furtlivr  tin,  aa 
ideotical  compositioo,  qualitatively  and  quantitRtivcly,  liaving 
nearly  equal  i|iiantilic8  of  water.  ExpoBcd  to  strong  bent  ttic 
one  increases  its  volume  tenfold  by  exfoliatiou,  tlie  other  hnrdly 
duubles  it.  But  when  il  is  found  that  the  former  retains  over 
oil  of  vitriol  II  per  cent,  of  water,  whilst  the  latter  only  retains 
8.S6  per  eent.  under  the  same  conditions,  their  di^eriug  bebavior 
may  be  accounted  for  to  a  certain  extent,  on  the  assumption  that 
this  water  Is  essential  to  tlie  structiue;  tbe  remaining  water  beiug 
accidental  moisture. 

Composition  of  the  I'rotovermiculite  was  found  to  be  in  several 
analyses  (the  greenish  part  differs  from  the  silver-whll*  or  bronu 
only  by  n  few  tenths  of  per  cent,  of  ferrous  oxide}: — 

BiO.  =  33.28      17.738  8i    =*  1S.50       0,550 

A1,0,  =   urn        fl.113-1  Al    =     7.1*5        O-H.'.)-,-, 

Fp.O,  =     C.aa        l.iKia  Fe   =    4.45       O.OBOj""* 

Feb  =    O.n?       0.13S  Fp  =     OAS 

MuO  =21.33       H.SIO  Mg  =3  IS.Ol        R.550 

H,0  (orcryBtall.)  =    3.36  0.181 

UjO  lliygroHcnp.)  =  M.M 

MnO  -=  Irace. 

TiO,  B=  trnco. 

100.51 
Dividing  with  0.184  (Al-|-Fe)  into  the  other  atomic  quotients, 
the  ratio  is  obtained : — 

Si  1  Al  :  Mg  :  O  :  U,0  =8.01  :  1.00  :  3.089  :  11.618  :  0.983 
corresponding  absolutely  with  the  symbol — 

R,B8l,6„  +  n,0. 
The  mica  from  Culsagcc,  North  Carolina,  described  by  Prot 
Cooke  (loco  ciL),  as  Culsageeile,  is  composed  as  follows,  according 
to  closely  agreeing  analyses  by  himself.  Dr.  Thos.  M.  Chatard 
and  tbe  author  (F.  A.  Oenth,  Conindmn,  Proc.  Am.  Pkilos.  Soc. 
of  Philadelphia,  1873),  and  after  deducting  the  water  lost  over 
sulphuric  acid : — 

(Kflalj)  .fWr  tre«l- 

SiO,  =  S7.n8 41.B3 

A1,0,  1=  16.73 18,60 

F,0,  =  rt.^5 7.25 

FeO  =  0.58 0.71 

MgO  =  2.5.13 86.60 

11,0  =  11.09 4.20 
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The  ratio  of  Culsageeite  corresponds  closely  to  the  symbol — 

R,  ft  Si,  0„  +  3H,0. 

It  might  seem  that  a  difference  of  two  molecules  of  water  were 
not  sufficient  basis  for  a  separation  into  two  species.  Yet  when 
the  important  role  which  this  water  plays  in  the  process  of  exfo- 
liation is  considered,  and  that  Culsageeite  exfoliates  about  ten 
times  stronger  than  Protovermiculite,  with  an  otherwise  identical 
composition,  the  author  is  of  opinion  that  strict  science  requires 
a  separation.  The  name  was  chosen  to  indicate  the  imperfect 
Tcrmiculation  as  compared  with  the  other  members  of  this  group. 

On  the  atomic  ratio  of  Jefferisite,  this  most  characteristic  ver- 
miculating  mineral,  there  existed  some  uncertainty  in  the  mind  of 
the  author,  since  the  analyses  made  by  Prof.  Brush,  Dr.  Chatard, 
and  himself  do  not  quite  agree,  and  yield  atomic  quotients  quite 
unsatisfactory.  In  connection  with  the  above  investigation  it  was 
thought  important  to  analyze  the  West  Chester  mineral  once  more, 
with  the  greatest  care  possible.  0.5  gr.  of  the  finely  pulverized 
mineral  was  placed  in  an  air-tight  bell-jar  over  sulphuric  acid.  In 
two  days  it  lost  0.054  gr.  or  10.8  per  cent.  It  was  kept  for  eight 
days  longer,  and  weighed  every  second  day,  the  weight  remained 
al^lutely  constant.  The  same  substance  was  then  allowed  to 
reabsorb  the  hygroscopic  water  by  exposure  to  the  air,  and  after- 
wards placed  in  an  air-bath  at  a  temperature  of  106  C^  for  18  hours, 
when  it  only  lost  8.6  per  cent. 

The  air-dry  substance  gave — 

Si     ==    0.555 

Al    =    0.1690)^  01  ^Q 
Fe     =    0.0463  r 

UfT   =  0.5042 /"•^^•''^ 

H^O  =  0.561  (dried  over  SO.Hj) 

H,0  =  0.683  (dried  at  106  C.C) 
100.59 

Dividing  by  0.2153  (M  +  Fe)  we  obtain— 

Si  :  «  :  R  :  H,0  =  2.58  :  1.00  :  2.44  :  2.91  :  (3.17) 

=  5.16  :  2.00  :  4.88  :  5.82  :  (6.34). 

(1)  Brush's  analj'sis  (Am,  Journ,  Sci,^  1861);  (2)  Dr.  Thos. 
M.  Chatard's  analysis  {Oenth  on  Corundum  L  c.  supra)]  and  (3) 
the  author's  {ibidem)  give  the  following  ratios : — 

Si    :  ft  :  R 

Brush 5.228  :  2  :  4.416 

Chatard 5.412  :  2  :  4.928 

Kdnig,  Ist 5.054  :  2  :  4.786 

*'      2d 5.16     :  2  :  4.88 

Prof.  J.  P.  Cooke  deduced  from  the  first  ratio  the  formula 
R,  fij  Sij  Ojo,  omitting  the  nearly  half  atom  of  11  in  excess  of  4.  This 
makes  the  mineral  a  true  orthosilicate,  and  is  quite  satisfactory. 
But  does  the  analytical  result  justify  such  a  course  ?   Only  on  the 


SiO,      = 

33.03 

AlA    = 

17.38 

Fe  0*3    = 

7.41 

Feb       = 

1.44 

MgO     = 

20.16 

H,0       = 

20.90 

7 
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siippoHition  tlint  tlio  nitnlyz<?t1  mntci-ial  waa  lieterog«neouB.  On  tb« 
other  liniid,  tlio  two  niinlyscs  liy  the  niitlior,  rnnde  Ave  years  apart, 
and  oil  quite  diffcrunt  mntcriui,  agrt-eing  bu  well  amuuii;  lbcKi»olre«, 
point  very  strongly  to  tlio  fact  tliat  tnsU-ai)  of  omlltiiig  the  half 
Atom,  It  lias  to  be  incrcasect  to  a  whole  atom,  and  thv  formala  of 
JetTerlalte  U  therefore  to  be  written — 

Ri  R,  Sij  0„  +  Qn,U  (Koulg),  J 

inalead  of —  ^H 

R,  fl,  81,  0„4-  flU.O  (Cooks).  "^| 

By  doubling  the  molecules  of  CiiUageoite  mid  Protoverinietilita 
their  t:losu  nHItiity  to  Jefferisite  is  still  muru  p<;rcupllhlti: — 

JetfpfiaiUi Il,B,8l,0„+fln,0 

Culasgeello R.  ft,  Si.  0„+  «U,0 

Protovennlculile       ....        R,  »,  S^  a„-j- SlI/l. 

JelTensite  and  Culsngeeitc  exfoliate  with  »iual  energy ;  the  aa- 
thor  is  in(;]ined  to  write  the  formiilnH  of  iliv  Itiniii  Ai>eclea  iu  tim 
above  manner  as  a  consequence,  un  ineohnnival  prinuijilea. 


Jul*-  10. 
Thi!  Pi-CBiilent,  Dr.  Ru80iieHnF:n<iiiit,  in  the  dmir. 
TwoBty.fonr  nioinber§  present. 
The  doath  of  Piivid  S.  Bro*^-n  was  announced. 

July  17. 
The  President,  Dr.  Ruschenbebosk,  in  tjie  cbair. 
Thirteen  members  present. 

The  resignation  of  Dr.  Henry  H.  Smith,  as  a  member,  was  read 
and  accepted. 

July  34. 
The  President,  Dr.  RusoaENBEROER,  in  the  chair. 
Nine  members  present. 

Note  on  Color  Variation  in  HammaU. — Mr.  J.  A.  Rtdeb  called 
attention  to  the  fact  that  many  animals,  when  long  domesticated, 
aa  the  horse,  ox,  dog,  and  cat,  were  frequently  asym metrically 
colored.  Horses  were  often  seen  with  one  white  foot,  or  in  ex- 
treme cases  with  three,  while  the  white  color  sometimes  extended 
further  up  the  limb  upon  one  side  than  upon  the  other.     He  had 
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flrequently  noticed  the  same  sort  of  irregularity  in  the  coloration 
of  cattle.  It  was  also  noticeable  in  a  very  marked  degree  in  rab- 
bits and  guinea-pigs,  and  he  had  recently  seen  some  goats  that 
were  exceedingly  asymmetrical  in  the  disposition  of  color  areas. 

In  studying  color  variation  among  feral  animals  he  had  noticed 
that  such  variations,  so  far  as  his  observations  had  extended,  were 
invariably  symmetrical.  In  the  case  of  a  raccoon,  in  the  collec- 
tion of  the  Zoological  Society  of  Philadelphia,  where  the  varia- 
tion from  the  typical  coloration  of  the  species  was  great,  the  color 
areas  were  disposed  symmetrically  in  the  same  manner  as  in  the 
ordinary  specimens  that  were  its  companions  in  the  same  cage. 
The  difference  was  only  in  the  shade,  this  specimen  being  a  rich 
brownish-3*ellow,  except  the  annuli  around  the  tail  and  the  lateral 
bands  on  the  face,  which  were  of  a  considerably  deeper  hue.  The 
nose,  feet,  and  eyes  in  the  ordinary  specimens  are  black ;  in  this 
specimen  all  the  dermal  structures  had  assumed  a  much  lighter 
tint,  nearly  a  flesh  color.  The  iris  has  assumed  a  remarkably 
different  lint  from  the  jet  black  of  the  others,  and  it  is  a  good 
illustration  of  the  correlation  in  coloration  of  the  pelt  and  e3'cs, 
without  at  the  same  time  having  reached  total  albinism.  In  a 
specimen  of  Lepus  sylvaticus  in  the  Academy's  collection,  said 
to  be  from  New  Jersey,  the  fur  is  cream  colored,  and  very  long 
and  soft,  but  perfectly  symmetrical  and  uniform  in  color,  and  in  a 
specimen  marked  L,  audubonii^  from  California,  there  is  a  symme- 
trically disposed  median  white  band  running  from  the  parietal 
region  to  the  muzzle.  In  rats,  nearly  white,  the  color  areas  wei*c 
also  found  to  be  very  nearly  the  same  on  both  sides,  and  in  two 
specimens  of  Arvicola^  one  with  a  white  head  was  found  to  be 
colored  symmetrically,  and  the  other  with  white  head  and  shoulders 
and  white  patches  on  the  flanks  and  outer  sides  of  thighs  was  also 
colored  symmetrically.  In  specimens  of  Virginia  deer  in  the 
collection  of  the  Academy,  where  white  and  the  usual  color  were 
separate,  the  same  symmetry'  was  noted  as  in  the  other  feral  s|)eci- 
mens  mentioned  above. 

In  many  domestic  animals  there  is  a  most  decided  tendency  to 
preserve,  more  or  less,  the  symmetry  of  coloration  of  the  ances- 
tral type,  but  domestication  seems  to  be  at  the  bottom  of  the  great 
variability  and  as3'mmetry  of  color  of  animals  brought  under  its 
influence.    The  camel,  however,  scemsr  to  be  an  exception. 

The  following  summary  of  the  foregoing  facts  was  offered : — 

1.  That  bilateral  S3'mraetry  of  coloration  is  interfered  with  in 
some  way  by  domestication. 

2.  That  where  variation  in  color  takes  place  in  feral  animals, 
they  are  invariably,  so  far  as  observed,  symmetrically  colored. 

3.  That  it  is  possible  that  the  degree  of  asymmetry  is  an  indi- 
cation of  the  length  of  time  that  domestication  has  been  operative. 


1 


i  or  THE   ACADEMY  Of 


J0LY  31. 

The  President,  Dr.  RirHOtlKNBEidiSH,  in  Ilio  chair. 
Seventeen  members  preseut. 

piHKojioua  Properties  of  Ihe  Leguminosu. ~~  Vr.  Rotiie«ok 
rcmiirkud  tliut  liillierto  ve  liiul  by  L-onimon  consent  regtinled  Uio 
(fluDts  of  the  order  Lf^guminoste  ns,  ou  the  whole,  rather  iitnocu- 
OUH,  During  the  past  lew  yoavB  a  number  of  its  repreaentalivM 
hAvo  liuetiiittrnGtiiig  attention  on  account  of  tlieir  supposed  iigeiK.7 
ill  poisoning  cattle  and  liorsea  in  our  aoutliwestcrn  territories.  It 
l8  true  that  none  of  tliese  save  tlie  Sopkora,  to  be  menlionwl  last. 
have  been  suljeetcd  to  a  scvero  ai^ientiftc  tost  by  phyaiologjci! 
e:cpeHmcnt§ ;  atJU  tlie  main  facts  alleged  nre  doubtlesa  to  Ije  dC' 
pcuded  upon. 

The  veturnn  Ijotnnlst  oT  the  Pncinc  Count,  Dr.  A.  Kellogg,  ho* 
a  sliort  article  on  the  subject  in  the  Proceedinge  0/  Ihc  Calijamut 
jii-mlevi'j,  vol.  vi.  p.  3,  which  goes  over  most  of  the  ground.  It 
is  then  only  to  give  an  increased  circulation  to  the  facts  thai  ho 
alluded  to  thuni  here. 

In  southern  Colorado,  especially  about  Fort  Garland, the  offend- 
ing plant  is  Ojrjftropin  Lamhi-rli,  a  moat  variable  species.  At 
Drst,  from  Bome  of  tlii'  svLn|jliiiiis.  it  wan  supposed  that  it  was  due 

range  of  any  considerable  quantity  of  A.  nasutum,  the  only  spe- 
cies likely  to  be  found  near,  and  as  we  bad  no  definite  observations 
on  its  action,  attention  was  directed  elsewhere,  and  the  Oxylropit 
pretty  clearly  fixed  as  the  plant.  The  effect  of  this  appears  to  be 
long  enduring ;  the  animal  becoming  demented,  and  wasting  away 
as  bis  fondness  for  the  poison  increases  to  something  like  the 
opium  habit  in  man.  Dr.  Kellogg  contrasts  this  with  the  tempo- 
rary effects  (intoxication  and  stupefaction)  of  a  southern  species 
of  Tephroxia.  During  Dr.  Rothrock's  stay  at  New  Camp  Grant, 
in  Arizona,  in  1314,  it  was  alleged  that  Hosackia  Purahiana  was 
prmlncing  like  effects  on  the  horses. 

In  California  Dr.  Kellogg  regards  the  noxious  plant  there  as 
Aslragatus  Menziesii,  Gray.  And  it  is  also  asserted  that  Aefra- 
gattts  ^ornn,  Gray,  and  Astragalus  lenliginosua,  Dougl.,  are  in 
the  same  list  in  Csiifomia. 

The  general  name  for  the  disease  in  the  animals  is  "Loco." 
Among  tlic  inhabitants  of  the  southwest  it  simply  refers  to  their 
becoming  foolish.  As  yet  we  cannot  say  on  what  active  principle 
the  effects  depend;  neither  do  we  know  whether  it  is  dissipated 
in  drying.  It  would  be  well  if  exact  experiments  in  this  direc- 
tion could  be  instituted.  The  boundary  tines  between  a  poison 
iand  a  remedy  are  rather  those  of  degree  than  of  kind,  and  it  is 
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not  improbable  that  in  these  very  plants  our  physicians  may  find 
a  means  of  "  counteracting  some  tendency  to  death." 

Regarding  Sophora  specioaa^  Benth.,  from  Texas,  our  knowl- 
edge is  now  well  grounded,  thanks  to  Prof.  H.  C.  Wood,  Jr.,  M.D. 
He  has  succeeded  in  obtaining  an  alkaloid,  which  he  names 
Sophoria  from  the  bean.  Its  effects  are  not  unlike  those  of  Cala- 
bar bean.  For  a  full  account  of  this  see  Philadelphia  Medical 
Times^  August  4,  1877.  The  Indians  of  Texas  use  the  bean  to 
produce  an  intoxication  which  lasts  from  two  to  three  da3's.  Half 
a  bean,  it  is  said,  will  induce  intoxication,  and  a  whole  one  may 
lead  to  dangerous  sj'mptoms. 

Julia  A.  H.  Walker  was  elected  a  member. 


August  7. 
The  President,  Dr.  Ruschexberger,  in  the  chair. 
Sixteen  members  present. 


August  14. 
The  President,  Dr.  Ruschexberger,  in  the  chair. 
Sixteen  members  present. 

A  paper  entitled  "  On  Lagochila,  a  new  genus  of  Catostomoid 
Fishes,"  by  David  S.  Jordan  and  A.  W.  Brayton,  was  presented 
for  publication. 

The  deaths  of  Dwight  D.  Willard  and  Timothy  A.  Conrad  were 
announced. 

Influence  of  Magnetism  on  Living  Ot'ganismi^. — A  letter  from 
Dr.  John  Vansant,  dated  New  Orleans,  December  14,  1876,  was 
read,  stating  substantially  that  he  had  killed  a  spider  bj'  exposing 
it  to  the  influence  of  a  magnetic  current. 

The  animal  had  its  vitality  destroyed  by  the  magnetism  emana- 
ting from  a  small  steel  magnet  of  the  U  shape,  commonly  sold  in 
the  shops.  The  legs  of  the  magnet  were  about  two  and  a  half 
inches  long  by  a  half  inch  wide,  and  one-sixth  of  an  inch  thick, 
the  distance  between  the  poles  being  about  one  quarter  of  an  inch. 

He  noticed  a  small  spider  actively  running  along  the  arm  of  his 
chair.  He  brushed  it  o(f  carefully  with  his  finger  and  it  fell  upon 
the  carpet.  It  began  to  run  but  was  somewhat  impeded  by  the 
roughness  of  the  carpet.  Having  removed  the  armature  he  slid 
the  magnet  along  the  carpet  following  after  the  spider  until  it  was 
between  the  poles.     The  animal  almost  instantly  stopped  and  in  a 
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few  aec-omU  seemedto  ho  motionless;  hnl  at  the  cn<l  of  tiro  or  ih/ee 
miiiiiti^'s  it  began  elowly  to  move  its  logs  tinil  clcvatu  nnd  (lr|iiT-its 
its  heaii,  tlins  touching  unci  separating  itself  from  one  or  the  other 
of  the  poles,  but  without  going  fi-om  between  them.  He  Aid  not 
touch  it.  At  the  end  of  live  minutea  the  npider  was  quite  still. 
Aflt'r  A  lapse  or  ten  miniitcB  Iw  covered  both  spider  nnd  magnet 
vitli  alarge  tumbler.  At  the  expJrntion  of  two  lioitrH  he  reiuoTCd 
the  glass  nnd  observed  the  epider  with  n  maguifying  Icnft.  It  w&a 
apparently  dead.  It  was  not  touched  during  tliis  inapcotion.  It 
was  left  in  position  some  twelve  hours  longer. 

Dr.  Ynnsant  states  that  he  has  killed  spiders  and  other  smntl 
animals,  as  worms  and  insects,  as  well  as  some  plants,  }>y  magne- 
tiam  at  difl^rent  times  during  the  iiast  eight  years,  but  never 
Iwl'ore  suceocded  in  liestroying  the  life  of  a  spider  so  quickly  and 
without  louehing  it  frequently,  though  lightly,  with  the  tnagnet 
he  used.  In  the  opinion  of  Dr.  Yansant  this  exiwriment  demon- 
strates that  magnetism  affecU  the  functions  of  lining  beingt. 

Mineralogical  Notes. — Piofessor  Geo.  Atjo.  KuNio  presented  the 
result  of  an  examination  of  silver  ore  IVom  "  Silver  Islet,*'  Lak« 
SujHirior.  In  a  gangne  of  Calcite  and  some  quartz  ouu  oljttenTa 
Galenite,  Splialerite,  native  silver,  and  spots  of  a  pinchbeck  colored 
mineral,  possessing  metallic  lustre  were  observed.  A  picking  hy 
band  of  the  latter  was  not  possible,  owing  to  the  smallnesa  of  the 
grains.  By  placing  the  material  in  dilute  hydrooblorio  acid,  the 
metidlio  minerals  were  left  as  a  spongy  mass,  including  the 
quartz  gniiua;  .SphaliTitc  eould  be  eliminated  by  sorting.  Tiie 
mixture  was  then  analyzed  with  the  following  result: — 

Ag  s    33.68 

PbB         =    88.18 

iNi,  Co)    =      8.96 


As 

=    10.66 

Sb 

=    trace. 

Quartz 

—      6.00 

Cftlcitfl 

=      1.30 

99.74 
The  mineral  mixture  was  completelydecomposed  by  nitric  acid. 
Nickel  and  arsenic  are  in  the  ratio  =■  2.15 : 1  equal  to  "  Niccolite." 
The  latter  mineral  is  strongly  cohaltiferous.  The  sulphur  must 
be  considered  to  be  combined  with  silver  as  Argentite.  When 
particles  of  the  mixture,  showing  no  Niccolite  under  the  lens,  after 
having  been  flattened  out  and  rubbed  in  the  mortar,  were  then 
dissolved  in  nitric  acid,  silver  removed  by  hydrochloric  acid,  the 
filtrate  gave  invariably  the  arsenic  reaction.  It  is  highly  proba- 
ble that  a  very  basic  silver  arsenid  is  present  in  the  ore.  The 
speaker,  not  being  aware  of  any  identification  of  Niccolite  from 
■Silver  Islet,  deemed  it  expedient  to  make  this  commanlcation. 
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On  Strengite  from  Rockbridge  Co.^  Va. — Prof.  Geo.  Augustus 
KoNiQ  described  a  mineral  which  he  discovered  in  cavities  in 
Dufrenite.  The  surface  of  these  cavities  is  coated  with  a  green 
spheroidal  and  radially  laminated  substance,  green ish-3'ellow,  and 
somewhat  silky  on  the  fracture,  which  the  speaker  considered  to  be 
Cacoxenite.  On  this  latter  substance  clusters  of  beautiful,  though 
small,  crystals  are  seen.  They  present  short  prismatic  forms; 
their  color  varies  from  light  pink  to  deep  carmine  red,  even  to- 
wards amethystine  shades ;  their  lustre  is  vivid  and  vitreous,  and 
their  hardness  slightly  below  4.  They  are  transparent.  A  magni- 
fying power  of  2  diameters  is  required  for  a  proper  analysis  of 

the  symmetry  of  the  crystals,  when  they  dis- 
close the  shape  shown  in  the  figure.  The 
prisms  are  invariably  terminated  by  a  rec- 
tangular face  (often  perfectly  square)  which 
possesses  adamantine  lustre  (0),  and  by 
two  domes  (6,  h)  (m,  m).  The  m  faces  are 
smooth  and  brilliant, the  b  faces  are  striated. 
There  are  two  prisms,  and  the  prismatic 
faces  (pO  appear  striated,  but  not  so 
strongly  as  the  b  faces.  Pyramidal  faces 
I  J  i  ^^        appear  on  some  of  the  crystals,  but  only 

on  one  side,  whilst  opposite  only  the  doma- 
tic  face  m  is  visible.  The  face  0  in  this  case  presents  a  pentagonal 
shape.  None  of  the  crystals  possessing  this  curious  hemimorphism 
was  of  measurable  size.  The  goniometer  used  is  one  with  two 
telescopes,  but  the  light  was  so  feebly  reflected  from  the  minute 
faces  that  no  image  could  be  obtained  with  the  eye-piece,  which, 
therefore,  was  removed,  and  the  light  reflected  into  the  ej'e 
directly. 

A  number  of  observations  were  made  for  every  angle  and  the 
mean  taken,  but  this  method  was  necessarily  uncertain  and  in- 
effective. 


PAP 

V'KP' 
m^p 

o  ^P 
b  ^b 
m  ^m 
b  Ko 


Anfflet  measared. 

122-  20' 
117-25' 
1390  35' 

900  20' (first  crystal.) 

WP    5'  (second  crystal.) 

510 

040 

115^^20' 
1220 


The  symmetry  of  the  mineral  is  plainly  orthorhombic,  although 
the  angle  0  ^p  was  not  found  exactly  90°  by  direct  measurement; 
because  the  prismatic  face  is  not  even,  but  striated.  The  macro- 
domatio  angle  m  ^  w  =  64®  and  0  f^m  =  122°,  we  deduce — 
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(180O  — 122<=^)  =  58^,  — ^—  ==  820 
580  +  320  =  90O. 
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is,  the  bassl  plane  o  is  exactly  at  right  angles  vltb  the  main 

L  ground  form  anil  ita  parameters  coiiM  not  Imj  eatitbllabetl  aa 
I         pvramidnl  facea  were  obaurved   on   any  or  tliu   inca<iuriible 
tela. 
Dr  tbo  projection  of  thu  (.-rj-stnl  one  baa — 

tMncrodomc Xg.  S»0        a  l.llOit 
Bracliyaotue tjf.  MS40'=8.Iia 
PrUm  |i' tg,  BI<^H>'=1.8in 
PHsin  p tK.  68°48'=l.fl44 
BlouipijH!   Charanlem.  —  In  lite  ulosetl  tnb»  the  color  of  the 
inerttl  turns  to  golili-ii  "-ii"-  hna  •>  tvndenc;  tu  tIecripitHte,  and 
Ids  water.     Treatcil                 ^tc     a  with  th«  nxyilixitig  flnuie,        I 
minvrd  is          '"  ■                [p     t  the  ciiango  of  color,  wliilo      I 
ll.itnr  coto                                )B  -oric  acid).     In  tbo  point  of     f 
Kuu  reducing                                         it  4  tu  a  blai^k  non-magnetic      I 
gIssB.     With       I                                  iron  reaction. 

¥oT  aniilysis  ui  — -     '■oe  (.-olleoted.    After  ignition 

the  leddlsh-lirowi  in  strong  nitric  acid.    I'lio» 

phoric  acid  wns  ■  lybdic  Botnliou,  tuid  in  tlie 

f  filtrate  the  ferric  ■  a  hydrate.     Tbu  utilbor  ob- 

|ftfned  water  =.  G.i  m^  -  19.8  mgr.  (P,0,  =  12  uijjr.), 

ilB,O  =  13.0  nigi-.,  or  .^ 
I  H,0  1.104  =  4.16  I 

h  PM  .0.877 -I1.04S  -^^ 

Fe,U,»i.:.o    :  iifl>=- 0.205  ==1.000  -^B 

101.47 

The  mineral  ia,  therefore,  Fe,P,0,  +  4H,0,  and  is  identical  with 
"  Strengite,"  descrilied  by  A.  Nieas  (Ncues  JalirbiJch  f.  Min.  18TT, 
p.  8).  According  to  Niesa,  Strengite  occura  at  the  Dunsberg  Limo- 
nite  mine,  near  Oicsaen  in  mamillary,  botryoidal  aggregations 
with  radially  Gbroua  atructure  and  druay  aurfacea,  rarely  in  single 
crystals,  possesaing  strong  vitreous  lustre,  transparency,  and  red 
color  in  all  shades,  especially  peach  blosaom  and  carmine  tints, 
Bometimcs  nearly  colorless.  Tlie  cryatala  present  a  tabular  form 
which  ia  produced  by  the  predominance  of  the  macropinakoid. 
Kieas  has  only  observed  tlie  prism,  the  pyramid,  and  the  macropi- 
nakoid, with  indicationa  of  a  macrodome.  Hence  the  type  of 
Strengite  from  the  only  localities  now  known — Giessen,  Hesaen, 
and  Kockbridge  Co.,  Ya. — ia  remarkably  differing.  The  basal 
plane  and  the  domes,  so  characteristic  at  the  latter  place,  are 
quite  wanting  at  the  former.  But  of  the  identity  of  the  mineral 
there  is  hardly  any  doubt  possible.  The  Rockbridge  variety  is 
only  obaerved  in  crystals. 

Since  presenting  the  first  description  to  the  Academy  the 
speaker  examined  a  specimen  on  which  there  was  one  crystal  cof 
responding  to  the  Skorodite  type  of  the  Qiessen  variety. 
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August  21. 
The  President,  Dr.  Ruschenberoeb,  in  the  chair. 
Eighteen  members  present. 

The  Lacquer  Tree — Professor  Thomas  Meehan  remarked  that 
he  had  had  an  extract  from  the  Publio  Ledger  sent  to  him,  as 
State  Botanist,  with  the  request  that  he  would  give  any  informa- 
tion in  his  power  as  to  the  chances  of  the  tree  thriving  in  this 
State.     He  said: — 

"  The  Lacquer  plant,  Bhus  vemicifera^  is  so  much  like  our 
common  poison  ash,  B.  venenata^  and  Japan  trees  generally  do 
80  very  well  in  this  latitude,  that  there  is  no  room  to  doubt  that 
the  tree  would  thrive.  But  it  is  not  worth  while  to  introduce  the 
plant,  as  our  own  poison  ash  has  the  same  properties  in  every 
respect.  The  'Lacquer'  is  the  juice  of  the  tree.  It  is  at  first 
whitish,  but  becomes  black  when  exposed  to  the  air.  It  is 
mixed  with  a  small  portion  of  oil  derived  from  a  kind  of  Trum- 
pet vine,  and  the  exact  portion  of  oil,  or  the  way  of  mixing  it,  is 
supposed  to  be  a  secret  possessed  only  b}'  those  '  in  the  trade'  in 
Japan.  The  '  Lacquer  work'  itself  is  made  simply  b^"  putting 
very  fine  powdered  charcoal  on  the  wood  before  applying  the  pre- 
pared resin.  Crude  gum  which  I  have  seen  from  this  Japan 
poison  ash  is  so  exactly  like  that  which  I  have  taken  from  our 
own  poison  ash,  that  I  have  little  hesitation  in  saying  that  any 
one  wishing  to  try  the  experiment,  would  do  just  as  well  with  the 
product  of  our  own  swamps  as  with  imported  trees  from  Japan. 

"It  is  well,  however,  to  remember  that  both  of  these — our  own 
and  the  Japan  trees — are  excessively  poisonous,  much  more  so 
than  our  common  poison  vine.  It  is  very  friendly  with  me,  as 
almost  all  these  noxious  plants  are ;  but  I  have  known  many  per- 
sons very  badly  served  even  by  passing  where  the  trees  were/' 


August  28. 
The  President,  Dr.  Rusghenbebqer,  in  the  chair. 
Sixteen  members  present. 

B.  F.  Lautenbach,  M.D.,  and  Frank  Woodbury,  M.D.,  were 
elected  members. 

Prof.  Wm.  A.  Buckhout,  of  Centre  Co.,  Pa.,  was  elected  a  cor- 
respondent. 

The  following  paper  was  ordered  to  be  printed :— . 
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OR  LAfiOCEIIA,  A  ITEW  OBITDS  Or  CAT08T0H0ID  FUHSS. 
BY  DAVID  S.  JOItHAN  AND  A.  W.  nBAVTltS. 


[l±i7lJ 


Pig.  I. 


^ 


During  a  recent  collecting  tour  in  tlio  8ouLli(;ru  Stntca  tlie 
writers  scuured  in  the  Cbiokamaugn  lUvur,  n^iir  Kiiiggold, 
Cntooea  County,  Qeorgia,  a  speoius  or  Suvker,  DCir  to  BcicDce, 
wliidi  is  bcUevetl  to  reiiresGiit  n  new  gencrlo  tj-jM;.  Thiti  genus, 
for  wliieli  wo  suggest  tlio  nnme  Lagorhila  {laijocheilon,  iinviDg  a 
linrc-lip,  in  allusion  to  the  peculiar  mouth,  and  to  Iho  rornacnl&r 
Dame  of  Uare-Up  Sucker),  bears  somewhat  the  same  relation  to  J 
Myxntlanut,  mid  the  other  typicnl  Calomtominai,  that  ttiu  gcnui  i 
ExogloMHum  bears  to  tiie  typical  Lf^ucindnK.  .        I 

Lftgoebilt  iMCra,  Jordan  and  Brft^'tnn,  gdn,  nitd  tp.  nar.  ' 

Oeneria  Characters. — Similar  to  M\/xo«tama  {Ptyehontornvt, 
Agnssiz)  except  in  the  structure  of  the  mouth  jmria.  Dorsal  fla 
short;  lateral  line  well  devuIoi)vd;  scales  lurge,  itubt^ual;  nir- 
lilnildcr  in  three  ptuta;  fontanpllu  between  parie- 
tal hoacB  wcU  (lovislopod,  plisrynRtal  bones  woalc, 
witli  nameroue  small  teeth;  upper  lip  not  kU  pro- 
tractile, greatly  enlarged,  finely  plicate ;  lower  lip 
loiigitiidiaally  cnliii'gcd,but  attenuated,  and  siugu> 
lar  iu  form,  It  consists  of  two  ctongaled  and  nar- 
row lobes,  separated  by  a  narrow  deep  flssurc, 
which  extends  inward  to  the  edge  of  the  mandible 
proper,  wliieli  sccnis  lo  bo  armed  with  a  rather 
hard  ur  aiuiost  liuruy  pl«t«,  dhout  (Uj  iu  Ihti  g«aus 
Pantosteuii.  The  two  lobes  of  the  lip  are  weakly 
papillose.  The  lower  lip  is  entirely  separated  from 
the  upper  at  the  angles  by  a  deep  fissure.  Orer 
this  fissure  the  skin  of  the  cheeks  lies  as  a  aort  of 
cloak;  the  crease  separating  this  skin  from  the 
moutti,  extending  up  on  the  aides  of  the  muzzle. 
The  fissure  between  the  lips  extends  down  on  the 
^  skin  of  the  under  side  of  the  head.  The  opercle 
(nBiuni  >tie).      is  extremely  short,  and  the  eye  is  entirely  in  the 

posterior  part  of  the  head. 
Specific  Characters. — Head  rather  short — IJ  in  length,  conical, 
with  lengthened  snout,  the  region  between  the  eyes  flattened  and 
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Iirovidetl  witU  prominent  idiicoub  ridges;  cbcuks  and  lower  part 
of  tlie  head  rattier  swollen ;  greatest  lengtli  of  opercle  not  more 
than  tUat  of  eye.  Eye  medtuoi,  coiitninetl  twice  in  snoiil,  4j  in 
lengtb  of  side  of  head. 

Body  rather  elongate,  not  mwch  elevated  or  compressed,  the 
form  being  intern)e<1iate  between  that  of  Mijxonloma  ccroina  and 
that  of  M.  duquesHii.  Position  and  form  of  fins  as  usnal  io  the 
genus  ilyxoaloma,  the  dorsal  rather  short  and  not  especially 
elevated,  its  free  border  rather  more  concave  than  usual. 

Fin  rays  :  T).  1.  12,  A.  I.  T,  T.  9.  Scales  rather  large,  but  little 
crowded  forwards,  5-45-5.  Lateral  line  very  distinct,  nearly 
straight. 

Color  somewhat  olivaceous  above,  sides  and  belly  more  silvery ; 
lower  fins  faintly  orange. 

Length  of  types  respectively  10  and  4  and  3  inches. 

Hab.  Streams  tributary  to  the  southern  bend  of  Tennessee 
River,  in  the  States  of  Qcorgia,  Tennessee,  and  Alabama.  Fish- 
ermen tell  us  that  this  is  the  commonest  and  most  valued  species 
of  sucker  found  in  that  region,  and  that  it  is  everywhere  known 
by  the  name  of  "Hare-lip  Sucker,"  and  sometimes  of  "Split- 
Fig.  8. 


mouth"  or  "Split-lip  Sucker."  It  frequents  rather  deep  waters, 
ami  is  often  taken  with  the  hook.  We  obtained  but  two  si>eci- 
mens  in  the  Chiekaniauga,  and  one  in  Elk  River  at  Eslill  Springs, 
in  Tennessee.  A  minute  examination  of  the  bones  of  the  head 
and  jaws  is  desirable,  but  we  have  thought  it  best  to  defer  it 
19 
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until  more  Bpecimcus  arc  obtained,  not  wishing  to  mutilate  the 
original  types. 

The  drawings  accompanying  this  paper  were  made  from  the 
larger  of  the  type  specimens. 

Tlie  genera  of  Gatostomidae  may  be  thus  compared : — 

♦  Body  oblong  or  elongate,  with  a  short,  Bubquadrntc  dorsal  fin  of  10  to  17 

developed  rays, 
t  Mouth  singular;  the  upper  lip  not  protractile,  greatly  enlarged;  the 
lower  lip  developed  as  two  separate  lobes  ;  the  lower  jaw  provided 
with  a  sheath  (Laffoehilince). 
a.  Air  bladder  in  three  parts ;  scales  large,  subequal  ;  pharyngeal  lK>nes 
and  teeth  ordinary  ;  fontanoUe  well-developed  ;  lateral  Hue  pre- 
sent. Lagochila,  1. 
tt  Mouth  normal,  the  lower  lip  undivided,  either  tuberculate  or  plicate 
{Catost-ojiiincE). 
b.  Air  bladder  in  three  parts ;  lateral  line  present ;  fontanel le  pre- 
sent ;  scales  large,  subequal. 
c.  Pharyngeal  bones  very  broad  and  strong ;  the  lower  7  to  10 
teeth  on  each  side,  greatly  enlarged  and  truncate  ;  the  teeth 
on  the  upper  part  of  the  bone  small,  as  usual  in  the  family. 

PlACO PHARYNX,  2. 

ee.  Pharyngeal  bones  not  especially  enlarged ;   the  teeth  of  the 
usual  type.  Myxostoma,  3. 

hh.  Air  bladder  in  two  pjirls. 

(L  No  lalcnil  lino  ;  lontancllo  present  ;  lips  plicate  ;  no  nirimli- 

buhuv  sheath  ;  scal«'S  lari^e.  Kkimyzon,  4. 

(Id.   Lateral  line  well  (levelojM'd  ;  lijis  tnbercnlate. 
r\   Fontanelle  distinct  ;  no  niandibulary  sheath. 
/.  Scales  moderate,  not.   crowded    forwards,    about   equal 
over  the  body;  body  loni,'  and  little  compressed  ;  head 
loni^    and    llattened,    transversely    <toncave    bet^Yoen 
orbits  ;  the  physioirnomy  being  tliertrfore  peculiar. 

llYrKNTKl.lCM.  5. 

ff.  Scales  small;   smaller  anteriorly  and  much  crowded; 
head  transverstrlv  convex  between  orbits. 

('ATOST()Mr**.  0. 

ec.  Fontanelle  obliterated  by  the  union  of  the  parietal  bones  ; 
mandiMe  with  a  cartilairinous  sheath  ;  scales  small. 

Pantostki's,  7. 

*  Body  much  elonirated,  subeylindrical  forwards;   dorsal  elon^iite,  lalei- 

form.  of  :)0  or  more  rays;  font;inelle  ol)literated  bv  the  union  of  the 
parietal  bones  (Ci/rh  pffmr). 

fj.   Moiitli  small,  subinferior,  with   papill(»se  lij)S ;    scales 
rather  small.  Cvcliiptus,  8. 
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Body  oblong  oval,  compressed ;  dorsal  elongate,  elevated  in  front,  of 
20  or  more  rays  ;  fontanelle  present  {Buhalichihyina). 

h.  Dorsal  rays  about  30  in  number  (24  to  33)  ;  anal  rays 
about  ten  (9  to  12) ;  scales  large. 

I.  Pharyngeal  bones  narrow,  with  the  teeth  relatively 
thin  and  weak. 

j.  Mouth  small,  inferior,  protractile  downwards ; 
dorsal  fin  often  greatly  elevated. 

Carfiodeb,  9. 

jj.  Mouth  larger,  subterminal,  protractile  forwards 
(species  of  larger  size,  dusky  colors,  with 
lower  dorsal).  Ichthyobdr,  10. 

II.  Pharyngeal  bones  strong ;  the  teeth  comparatively 
»        coarse  and  large,  increasing  in  size  downwards ; 

dorsal  fin  moderately  elevated ;  mouth  inferior. 

BUBALICHTHYB,  11. 

hh.  Dorsal  fin  with  about  50  rays ;  anal  13 ;  scales 
moderate ;  teeth  as  in  Bubalichthyn  (?)  (Asiatic 
species).  Mtxoctpbimus,  12. 
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September  4. 
The  President,  Dr.  Ruscuenberqer,  in  the  chair. 
Fifteen  members  present. 

On  the  Bed-bug  and  Us  Allies. — Prof.  Letdy  remarked  that  it 
was  commonly  supposed  that  the  swallow,  pigeon,  and  bat  were 
infested  with  the  bed-hup:,  and  that  those  animals  introduced  the 
insect  into  houses.  Packanl  (Guide  to  Study  of  Insects,  .551) 
observes  that  the  bed-bug  'Mives  as  a  parasite  on  the  domestic 
birds*/'  and  adds  that  a  gentleman  iuformed  him 'Hhat  he  has 
found  a  nest  of  swallows  on  a  court-house  in  Idwa  swarming  with 
bed-bugs."  Westwood  (Introd.  ii.  475,  note,)  says  it  is  certain 
that  bed-bugs  ^^  swarm  in  the  American  timl)er  employed  in  the 
construction  of  new  houses."  "  In  the  western  part  of  our  coun- 
try," continued  Prof.  L.,  *'I  frequently  heard  that  bed-bugs  were 
to  be  found  at  any  time  beneath  the  bark  of  the  cotton  wood  and 
the  pine.  In  these  positions  I  never  found  one,  nor  have  1  ever 
found  the  insect  except  in  the  too  familiar  proximity  of  man. 
Ilecentl}^,  when  in  the  West,  while  watching  some  cliff  swallows 
passing  in  and  out  of  their  retort-shaped  mud  nests,  built  under 
the  eaves  of  a  house,  I  was  told  that  these  nests  swarmed  with 
bcil-bn<js,  and  that  usuiill}'  peoplo  >Yould  not  allow  the  birds  to 
build  in  such  phioes,  Ix.'cause  tlicy  iiitroducoil  bed-buijs  into  the 
houses.  Iljivin<;  collected  a  number  of  tiie  buirs.as  well  as  others 
from  the  interior  of  the  house,  s|)eeinien3  of  both  of  which  arc 
submitted  to  the  cxiuiiinatiou  of  tiie  members,  I  found  that  while 
the  hitter  arc  true  1)im1-1)U<j;s,  Cimr.r  Iccfiihwitfti,  the  former  are  of 
a  (lillerent  species,  the  (\hirinidhiis.  The  bu<];s  infesting  the  bat 
and  pii^eon  hiive  likewise  been  recognized  as  a  peculiar  species, with 
the  nnme  of  ('.  ;>//>/>7?t///,  iunl  C,  co/</?/j/^(/r ?//>•.-'  Prof.  L.  further 
noticed  that  the  habit  of  the  (\  Jiinnidinis  was  similar  to  that  of 
(.'.  Irctularins  in  the  circumstance  that  tlie  buj^s  durinjj  tlie  day- 
time  would  secrete  themselves  in  crevices  of  the  boards  away 
from  the  nests.  After  sunset  he  had  observed  the  bugs  leave 
tlieir  hi<linu:-places  and  make  their  way  to  the  nests.  From  these 
observations  it  would  a[)pear  as  if  the  peculiar  bugs  of  the  animals 
mentioned  did  not  reciprocally  infest  their  hosts. 

On  (/ir  (imu'lh  of  Carcf/J tifi  Indirim. — Mr.  I\Yi>KR  remarked  that 
tlic  termini  of  tlir  hi'anclies  of  (Jncctihtri  ???(//#•»/.«{,  as  observecl  in  the 
Horticultural  Hall  in  Fairmount  Park,  were  coiled  to  the  left 
about-  objects  thai  came  within  reach.  These  terminal  coils,  which 
simulated  tendrils  in  form,  would,  if  straij;htened  out,  measure  il 
to  S  inches  in  lenLjth.  The  buds  upon  them  appeared  to  be 
aborted  or   rudimentary,  and   as  soon  as  the  coil  was  securely 
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wound  round  its  object  of  support,  growth  in  a  longitudinal  direc- 
tion in  tbe  branch  in  question  secmeil  to  cease ;  but  below  the 
proximal  part  of  the  coil,  or  that  nearest  the  root,  one  of  the  fully 
developed  buds  would  break  and  continue  the  ascending  axis, 
which,  when  it  had  attained  a  length  of  I  or  2  feet,  would  coil  its 
terminus,  and  stop  growing  lengthwise  as  the  branch  had  done 
from  which  it  grew.  This  process  seemed  to  be  repeated  indefi- 
nitel3\  The  plant  might  l>e  called  a  terminal  twiner.  Other  me- 
nispermaceous  plants  seemed  to  have  a  similar  tendency,  though 
not  so  marked,  and  some  were  not  very  different  in  habit  from 
ordinary  twiners,  as,  for  example,  Meniapermum  canadensis. 


September  11. 

The  President,  Dr.  Ruscuenberoer,  in  the  chair. 

Twcntj'-three  members  present. 

A  paper  entitled  "  On  a  New  Species  of  ITelix  from  Texas,"  by 
Wm.  G.  Mazyck,  was  presented  for  publication. 


September  18. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Twent3'-seven  members  present. 

The  death  of  H.  E.  Van  Rijgersma,  a  Correspondent  of  the 
Academy,  was  announced.- 

On  the  Distribution  of  Plants, — Isaac  C.  Martindale  exhibited 
specimens  of  Phallua^  and  stated  that  he  had  noticc<l  its  reappear- 
ance in  the  yard  attached  to  his  dwelling  for  four  years.  Its  de- 
velopment was  very  rapid ;  at  the  time  it  was  (Irst  noticed  this 
year  it  presented  the  apfxiarance  of  a  hen's  egg  with  about  one- 
third  of  the  surface  protruding  from  the  ground  ;  within  twenty- 
four  hours  it  had  more  than  doubled  in  size,  and  showed  some 
signs  of  an  opening  at  the  upper  end  ;  about  six  hours  later  the 
stipe  had  forced  its  way  out  to  the  extent  of  nearly  six  inches. 
Although  so  offensive  in  odor,  it  attracted  large  numbers  of  flics, 
from  twenty  to  thirty  being  on  it  at  one  time.  He  stated,  as  a 
singular  fact,  that  this  species  reappeared  3'ear  after  year  in  a 
space  not  more  than  three  feet  in  diameter ;  and  although  plants 
of  this  class  proilucc  an  immense  amount  of  spores,  not  more  than 
four  specimens  of  this  species  had  been  noticed  near  the  locality 
on  any  occasion. 

In  connection  with  the  subject,  Mr.  Martindale  further  stated 
that  probably  no  class  of  plants  have  a  greater  amount  of  pollen 
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in  proportion  to  the  number  of  seeds  produced  than  the  Pines. 
He  had  recently  detected  one  tree  of  Pinus  mitU^  near  Camden, 
ivhich  species  he  believed  was  gradually  disappearing  from  this 
section  of  the  country ;  there  were  but  three  cones  on  the  tree, 
which  was  a  large  one,  and  evidently  on  the  decline. 

Aubrey  H.  Smith  spoke  of  the  disappearance  of  the  Red  Oak, 
Quercus  rubra^  from  a  locality  in  western  Pennsj'lvania,  about 
one  hundred  miles  from  Lake  Eric,  that  had  been  visited  by  him 
during  the  past  summer.  He  w^as  informed  that  it  bad  been  quite 
abundant  there  thirty  or  forty  years  ago;  indeed  large  numbers  of 
fallen  and  partly  decayed  trees  were  still  to  be  seen  through  the 
woods. 

Mr.  Martindale  also  stated  that  while  a  number  of  plants  that 
were  now  common  in  the  Southern  States  bordering  on  the  Atlan- 
tic coast,  and  of  frequent  occurrence  in  this  latitude  and  further 
north  a  few  years  ago,  were  gradually  disappearing  from  their 
northern  localities,  otiier  species,  heretofore  regarded  exclusively 
as  southern,  were  extending  their  range  to  the  northward.  He 
had  recently  collected  Pluchea  hifrons  near  Cape  May,  New  Jer- 
sey, a  species  which  had  not  heretofore  been  detected  in  that 
State. 


September  25. 
The  President,  Dr.  Rusctienberqer,  in  the  chair. 

Twenty-nine  members  present. 

The  death  of  Jolin  Millon  Earle,  a  Correspondent  of  the  Acad- 
emy, WHS  iinnounced. 

A.  J.  Drexel,  Alexis  T.  (^)pe,  Miss  Clementine  Cope,  and  Miss 
C.  10.  Cope  were  elected  members. 

The  following  were  elected  Correspondents  : — 

Cliirence  Kini^,  of  Washinsrton,  Daniel  C.  Katon,of  Xew  Haven, 
Tonnt  A.  G.  Marschall,  of  Vienna,  Edward  Von  Mojsisovics,  of 
Vienna,  Dionys  Stnr,  of  Menna,  Franz  Toula,  of  Vienna,  A.  Bas- 
tian,  of  Vienna,  J.  G.  Uein,  of  Frankfurt  on  the  Main,  C.  Arendts, 
ofMiinicluSpiridione  I>rusina,of  Agram,  Jos.  Szabo,  of  Budapest, 
( •.  Stahl,  of  Stoekliolm,  Philippe  de  la  Jlarpe,  of  Lausanne,  Eliseo 
F.  Kfclus,  of  Paris,  Eniile  Cartailhac,  of  Toulouse,  Ernest  Chan- 
\\\\  of  Lyon,  J.  J.  Collcnot,  of  Seinnr,  Henri  Coqnand,  of  Mar- 
scilK's,  ♦Ink's  (iossch't,  of  Lille,  Ednmnd  Ilehert,  of  Paris,  AVni. 
Poyd  Dawkins,  of  Manchester,  Peler  Martin  Duncan,  of  London, 
A.  II.  Green,  of  Leeds,  J.  W.  .ludd,  of  London,  John  Morris,  of 
London,  Andrew  Murray,  of  London,  Wm.  Whitaker,  of  London, 
and  11.  15.  Medlicott,  of  Calcutta. 
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October  2. 
The  President,  Dr.  Uuschenbebqeb,  in  the  chair. 
Thirty-two  members  present. 
The  death  of  Dr.  Edw.  Iloemer,  correspondent,  was  announced. 

Sensitive  SfameJis  in  Purslane. — Mr.  Thomas  Meehan  said  the 
stamens  of  Porlulaca  oleracea  were  sensitive.  They  expanded 
when  the  flower  opened,  and,  on  being  touched,  rose  slowly, 
though  with  some  force,  and  embraced  the  pistil.  On  being  again 
touched,  they  fell  back  to  their  former  position.  After  having 
once  gone  through  this  upward  and  backward  movement,  they 
would  not  repeat  it,  so  far  as  his  observation  went.  It  was  bet- 
ter to  use  the  lens  to  observe  the  motion  on  the  growing  plant  in 
the  ground  than  on  a  gathered  specimen.  lie  remarked  on  how 
much  there  was  to  observe  in  the  common  things  around  us,  and 
yet  the  long  time  it  seemed  to  take  us  to  discover  them.  About 
lhirt3'-five  j'ears  ago,  he  said,  he  made  the  discovery  of  sensitive 
stamens  in  the  common  garden  Portulacas  the  subject  of  his  first 
contribution  to  scientific  literature;  and  one  would  suppose  that 
he  himself  at  least,  with  this  hint,  would  have  examined  the 
Purslane  before  now.  He  spoke  of  the  relationship  of  Portu- 
lacacex  with  Cactacces,  Opuntia  had  sensitive  stamens,  and  with 
the  same  behavior  in  the  same  organs  in  Portulaca,  essentially 
the  same  viscid  juice,  and  tendency  to  succulence,  there  was  little 
beyond  an  increased  number  and  consolidation  of  parts  in  Cac- 
taceas  to  distinguish  them  from  Portulaceas, 

Emigration  of  Solan um  rostratum, — Mr.  Thomas  Meehan  ex- 
hibited a  specimen  of  Solanum  rostratum^  collected  by  Dr.  A. 
Gattinger,  of  Nashville,  Tennessee,  from  waste  ground  about  that 
city,  where  it  had  evidently  established  itself.  It  is  a  native  of 
Colorado  and  contiguous  territory,  and  is  believed  to  be  the  plant 
which  originally  sustained  the  beetle  Doryphora  decemlineata^ 
until  it  found  a  choicer  article  in  the  common  potato.  Mr.  M. 
thought  this  the  first  case  of  its  being  found  east  of  the  Mississippi 
River.  The  potato  beetle  had  in  a  measure  forsaken  it,  and  it  was 
now  following  the  beetle. 

Dimorphism  in  Ailantus  glandulona. — Mr.  Thomas  Meehan 
exhibited  specimens  of  Ailantus  glandulosa,  gathered  on  the 
grounds  of  Mrs.  Aaron  V.  Brown,  of  Xashville,  Tenn.  There  were 
but  six  to  seven  pairs  of  leaflets  forming  the  entire  leaf,  termi- 
nating in  a  pair,  and  not  with  an  odd  one,  as  in  the  normal  form. 
The  leaflets  were  roundish-oval,  very  oblique  at  the  base,  having 
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large  coriaceous  auricles,  smooth  and  shining  on  l!ie  up|>cr  surface, 
and  canescent  beneath.  Tiie  normal  form  has  double  the  number 
of  leaflets,  which  are  narrowly  lanceolate,  and  drawn  out  into  a 
long  narrow  point.  Nothing  could  be  more  unlike  than  the  two 
forms.  There  were  three  trees  near  each  other,  among  many  hun- 
dreds of  the  normal  form,  all  of  which  appeareil  to  have  come  up 
in  a  measure  naturally  along  fence  rows  in  an  old  field.  The 
broad  shining  leaflets  gave  the  trees  so  marke<)  an  appearance  as 
to  attract  attention  from  a  long  distance.  They  were  seed-bear- 
ing (female)  trees,  as  were  many  others  of  the  normal  form  near 
them.  It  was,  therefore,  a  great  point  gained  to  be  able  to  show 
that  the  case  was  not  one  of  sexual  variation,  to  which  many  cases 
of  dimorphism  were  properl}*  referred.  Another  ver^'  interesting 
fact  was  that  a  branch  of  the  normal  form  came  out  of  one  of  the 
trees,  and  it  was  from  this  branch  that  the  normal  leaf  now  ex- 
hibited was  taken.  The  laws  regulating  these  variations  seemed 
still  obscure. 

On  tlui  Feeding  of  Dinamwha. — Prof.  Leidy  remarked  that  bios 
frequently  proved  to  be  an  obstacle  in  the  way  of  research.  In  his 
study  of  the  rhizopods,  he  had  repeatedly  watche<l  different  kinds 
of  Amwha  for  long  periods  with  the  view  of  ascertaining  their  usual 
mode  of  feeding.  Ordinary  experience  had  prepossessed  him  to 
direct  his  attention  to  the. forepart  of  the  body,  that  is  to  say,  the 
part  in  advance  in  the  movements  of  the  animal,  as  the  i>oint  at 
whifh  food  would  be  taken.  He  had  been  surprised  at  the  rarity 
t)f  the  oci'urronce  in  which  he  hnd  set-n  Amtrhix  swallow  fi»od 
when  the  apparent  gn-ediness  of  the  animal  was  taken  into  con- 
sideration. In  the  last  number  of  the  Popular  Science  Keview, 
there  is  an  interestint;  article,  by  Mr.  P.  Martin  Duncan,  entitled 
** Studies  amongst  Anurbrv,-'  From  this  he  learned,  from  the  ob- 
servations of  Mr.  Pnjican,  that  the  Anuibn:  habituallv  take  their 
food  at  what  may  be  consich^red  the  posterior  part  of  the  body. 
With  this  hint,  he  examined  specimens  of  the  curious  aunrbdid 
animal,  described  under  the  name  of  Jfinainfrba^  of  which  he  had 
rcccntlv  obtained  a  urood  snpiilv  from  the  ditches  of  a  cranl>errv 
tield  at  Alco,  New  .Jersey.  He  had  since  on  several  occasions  had 
the  opportunity  of  seeing  the  Dlmnwrlxi  take  its  food,  which  was 
done,  as  indicated  by  Mr.  Duncan,  at  tin*  posterior  part  of  the 
body.  One  instance  appeared  to  him  to  be  j)articularly  iuterest- 
inij:,  and  was  related  as  follows:  — 

Seeinir  a  specimen  of  Dinatii'iha  with  its  left  side  in  contact  with 
a  lilanicnt  of  the  ali^a  linndintiina  Ih-ffn'stantn^  he  was  le<l  to  watch 
it.  On  closi'r  examination  it  ])roV(?d  that  the  alijra  entered  to  the 
left  of  tin*  tail  and  extended  thronixh  the  bodv,  <*ausiuir  a  sli<:ht 
buJLie  of  the  ectosarc  by  its  other  end  to  the  left  of  the  liea«l.  The 
Jtinnnui  1,(1  became?  slightly  eh>n<ijated,  and  the  alji:a  snidv  nn)re  in- 
wardly  from   behind.     The  former  moved  with  an   inclination  to 
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the  right,  causing  the  alga  to  assume  an  oblique  position  from  left 
to  right.  The  anterior  end  of  tlie  alga  suddenly  protruded  from 
the  body  of  the  animal,  so  that  tiiis  appeared  to  be  pierced  by  it. 
In  this  condition  the  alga  entered  tiie  Dinaviceba  to  the  left  of  the 
tHii,  and  protruded  at  the  right  of  the  head.  Gradually  the  alga 
was  made  to  assume  a  transverse  position.  The  right  extremity' 
of  the  alga  now  became  depressed  and  tlie  let\  elevated,  so  that 
the  alga  assumed  nearly  its  original  position,  in  which  it  appeared 
to  perforate  the  left  border  of  the  animal  obliquely  from  the  tail 
end.  It  gradually  acquired  a  central  position,  penetrating  the 
animal  from  tail  to  head.  Tlie  Dinamceba  now  elongated  at  both 
ends,  a  third  greater  than  its  former  length,  extending  in  a  fusi- 
form manner  upon  the  alga.  The  animal  next  doubled  upon  itself, 
so  that  both  ends  of  the  alga  approaciied  in  front  and  protruded 
aide  by  side  from  the  head.  One  extremity  of  the  alga  then  sunk 
within  the  Vinamceha,  and  subsequently  the  other  extremity,  so 
that  the  filament,  about  three  times  the  length  of  the  animal,  be- 
came coiled  up  within  it. 

The  observation  of  swallowing  the  Bambunina  was  made  in  the 
afternoon  of  September  15.  In  tlie  evening,  several  hours  after 
the  first  observation,  on  looking  at  the  Dinamceba^  which  had  been 
preserved  in  an  animalcula  cage,  it  was  observed  sitting,  as  it  were, 
on  a  large  filament  of  the  alga  Didymoprium  Orevilii.  The  pos- 
terior end  of  the  animal  extended  as  a  cylindrical  expansion  along 
the  alga  to  a  greater  length  than  the  breadth  of  the  body  of  the 
Dinamcpba^  and  so  closvly  clasped  it  as  to  contract  the  gelatinous 
envelop  of  the  alga  to  little  more  than  the  thickness  of  the  green 
cells.  After  some  time  the  alga  sudden)}'  broke,  and  the  two  por- 
tioiis  were  gradually  bent  backward  and  made  slowly  to  approach, 
PC  as  to  become  parallel  with  each  other.  One  of  the  pieces  was 
then  drawn  within  the  animal  a  convenient  length,  broken  off.  and 
completely  swallowed,  and  this  was  followed  by  a  similar  move- 
ment of  the  other  piece.  Shortly  after  the  first  rupture  of  the 
alga,  when  the  two  portions  projected  at  an  obtuse  angle  from  the 
back  portion  of  the  Dinanurbn^  the  animal  contracted  in  length, 
and  discharged  from  the  right  side  a  mass  of  bodies,  which  con- 
sisted of  the  separated  cells  of  Jiambusinaj  probably  from  the 
filament  it  had  swallowed  in  the  afternoon. 

Prof.  Leidy  continued  that  the  two  successive  observations  in 
the  feeding  of  Dinamreba  appeared  to  be  particularly  fortunate, 
as  they  apparently  explained  certain  facts  in  the  habits  of  the 
animal.  Dinanneba  had  been  noticed  to  be  especially  fond  of 
the  alga  Didymoprium^  for  it  was  found  to  be  present  as  the 
principal  element  of  the  food  in  numerous  specimens.  Bambuaina 
was  less  frequenth'  found  among  the  food  contents  of  the  animal. 
The  alga;  were  equally  abundant  in  the  localities  of  the  Dinamwba : 
and,  from  the  observations  <letailed,  it  would  appear  that  the  Didy- 
moprium is  preferred  as  food  from  the  comparative  ease  with 
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which  its  filaments  arc  broken  into  pieces  of  convenient  size  for 
swallowing. 

The  observations  arc,  moreover,  interesting  from  their  indicat- 
ing discrimination  and  purpose  in  the  movements  of  one  of  the 
simplest  forms  of  animal  life.  Tlie  movements  are  to  be  viewed 
as  rellex  in  character,  though  resembling  the  voluntary  movements 
by  which  the  most  intelligent  animal  would  prepare  morsels  of 
food  of  convenient  form  to  take  into  the  mouth.  In  striking  con- 
trast were  the  movements,  noticed  on  several  occasions,  by  which 
an  Oi^cillaforia  obtained  entrance  into  the  empty  shell  of  an 
Arcella^  and  there,  coiled  up,  crept  round  and  round  incessantly. 

Concretions  resembling  Bones. — Prof.  Leidy  directed  attention 
to  some  large  specimens  on  the  Uible  which  had  been  sent  to  the 
Academy  for  his  inspection.  They  had  been  recently  mentioned 
in  the  daily  papers  as  bones  of  a  large  reptile  found  in  the  coal- 
measures  of  Ilazleton,  Pa.  Though  presenting  a  remote  resem- 
blance to  bones,  one  of  which  especially  looked  like  the  coracoid 
of  a  reptile,  they  proved  to  be  nothing  but  irregular  no<lules  or 
concretions  of  iron  ore,  or  limonite. 

Mineralogical  iVo/es.— ^Professor  Geo.  Aug.  K(£NIG  placed  on 
record  a  determination  of- Ankeritc  from  the  Phicuixvillc  tunnel.* 
Professor  Genth  mentions  the  occurrence  of  this  mineral  at  the 
Phcenixville  mines  in  curved  rhombohedral  crystals,  but  usually 
in  yellowish-white,  crystalline,  granular  masses.  An  analysis  by 
r)r.  \V.  L*.  lIoa«lcU'n  is  trivon  (scu*  below)  (Pri'l.  Rej>ort  on  the 
Minerah)iry  of  Poiuiri.,  I'^T.")).  The  speeiinens  from  liie  tunnel  pre- 
sent erusts,oiie-qiiarLer  ofan  inch  thiek,  eovere<l  with  brown,  well- 
(leliiKMl  rhonibohedrons,  whose  faces  do  not  siiow  any  curvature. 
Underneath  this  biown  ervstalliiu^  siirfaee  the  mineral  is  colorless, 
and  possesses  very  brilliant  vitreous  lustre.  Small  cleavage  j)ieces 
are  per  feet  ly  transparent. 

Tlie  aiii^le  of  the  rhombohedral  i)olc  edge  was  found  by  the 
speaker  =  lOf)'^;')!!',  diirerinu:  slightly  from  nieasuremenls  of  other 
loealitirs,  as  lUi;^  \'l  ( M».lls),  amriOi;- 0'  (Kltling).  The  com- 
ponents of  Ankerite  are  the  carbonates  of  ealciuin,  magnesium, 
an«l  iron,  whose  rhoinl)()he<lral  anirh's  are  respectively  lO.')^  ,')', 
107-  :^'>  ,  and  107-.  It  is  elear  that  the  angle  of  a  mixture  of  the 
three  innsl  lie  between  the  extremes,  and  must  occupy  a  distinet 
relation  to  their  re?>peelive  (jnantilii's.  As  those  are  known  to 
vary  between  maij^nesinm  ancl  iron,  the  uncles  must  necessarily 
vary  accordingly. 

Speeilie  gravity      .  2.n.'>r,,  at  2*2^  V. 

The  mineral  was  analyzed  at  the  speakcr\s  request  by  his  assis- 
tant, Mr.  K.  1>.  Chipman,  with  the  follo\ving  result:  — 
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CO,     «    44.56 
CaO    =    28.00    : 

:    44 

SSB 

1.013  molecules 

.    56 

^ 

0.510 

FeO    =    14.41 

:    73 

^ 

0.200 

MgO  =    13.03 

:    40 

= 

0.325 

100.60 

yielding  the  empiric  formula — 

Mg,Fe,CaiC,o05o 
ftlso— 

(jMg,  |Fe)CaCA 
Dr.  Hcadden's  analysis  (loc.  cit.)  gives — 


CaCO,  =  50.72 

MgCO,  r=  21.98 

FeCO,  s  27.29 

Insoluble  s  0.22 


100    =    0.5072  molecules 
88    =    0.2497 
116    =    0.2352 


100.21 

yielding  the  empiric  formula — 

Mg,FeiCa,oC«0^ 
also — 

(4Mg,  jFOCaCA 

Hence,  Ankerite  occurs  at  PhcBnixville  in  two  varieties  :• 

At  the  mine  with  the  ratio  Fe  :  Mg  =  1:1 
In  the  tunnel      *'         *'     Fe  :  Mg  =  2  :  3 


October  9. 
The  President,  Dr.  Ruscuenberqeb,  in  the  chair. 
Thirty  members  present. 

Apparent  Discriminative  Power  in  the  Selection  of  Food  by  a 
Heliozoon — Prof.  Leidy  remarked  that  he  had  on  several  occa- 
sions observed  actions  in  the  rhizopods  apparently  indicating  a 
discriminative  power  in  the  selection  of  food.  It  was  certain  that 
they  generally  swallowed  living  algae  and  nnimalculie,  and  avoided 
dead  ones.  lie  recently  had  observed  a  heliozoon  eject  an  article, 
which  appeared  to  indicate  discriminative  power.  The  heliozoon 
was  Acanihocyatis  spinifera.  The  genus  ditfers  from  Actinophrys 
in  being  provided  with  siliceous  rays  in  addition  to  the  ordinary 
soft  rays.  The  former  emanate  from  minute  disks,  forming,  as  it 
were,  a  sort  of  flexible  armor  to  the  bod^'  of  the  Acanthocystis, 
While  examining  an  individual,  a  rapidly  moving,  oval,  flagellate 
infusorium,  as  it  was  supposed  to  be,  came  into  contact  with 
several  of  the  soft  rays.  The  infusorium  was  paralyzed ;  it  as- 
sumed a  globular  shape  and  became  quiescent.  It  was  graduallj' 
drawn  towards  the  body  of  the  heliozoon,  which  projected  its 
armor  to  meet  it,  but  quickly  witlidrcw  it  again,  and  the  heliozoon 
was  pushed  off  beyond  the  siliceous  rays.    The  same  movements 
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were  repeated,  and  then  the  infusorian  remained  outside  the  sili- 
ceous rays.  The  objects  were  examined  from  time  to  time  for 
several  hours.  The  infusorium  was  no  more  drawn  towards  the 
body  of  the  heliozoon.  After  a  time  it  projected  a  minute  bud, 
which  gradually  extended  into  a  tortuous  tube,  proving  the  sup- 
posed infusorium  to  he  a  zoospore.  It  was  fmally  aban<loned  by 
the  heliozoon,  apparently  as  if  it  had  been  determined  not  to  be 
its  proper  food. 

On  Hi'lminthophaga  leucohronchialis  (Brewifter).  —  Spencer 
Trotter  communicated  the  fact  that  last  winter,  while  arranging 
the  collection  of  warblers  (St/lvicolidaB)  in  the  museum  of  the 
Academy,  he  had  discovered  among  them  a  specimen  of  HdmiU' 
thophaga  leucobronchinliH.  This  rare  species  was  described  by 
Mr.  VVm.  Brewster,  of  Cambritlge,  Mass.,  who  procured  the  first 
specimen  at  Newton ville,  Mass.,  in  the  spring  of  1870,  a  descrip- 
tion and  plale  of  which  he  published  in  the  Bulletin  of  tlie 
Xuttall  Ornithological  Club  for  April,  1876.  A  second  specimen 
was  taken  near  Clifton,  Delaware  Co.,  Pa.,  in  May,  1877,  by  Mr. 
C.  D.  Wood,  an  account  of  which  Mr.  Trotter  sent  to  the  Bulletin 
for  July,  1877.  The  one  now  under  consideration  is,  therefore, 
the  third  specimen  of  this  rare  species  which  has  been  discovered. 

When  he  found  it,  there  was  no  label  attached  designating  its 
species,  sex,  or  the  locality  where  it  was  procured  ;  but  on  the 
bottom  of  the  stand  was  written  "J.  C,  20  Oct.  18(52,"  and  three 
other  words  thiit  wore  much  blurred,  and  which  he  believed  to  he 
'^  not  IVoiii  JK?!!."  1>«'11  is  an  Ornithologist  of  New  York.  The 
nl)()Vo  iiulieales  that  .John  Cassin  (for  all  the  birds  he  cxainiiicil 
have  tliii  saino  J.  (\  writtiMi  on  the  stands  or  labels)  had  studied 
the  s[)cc'iinen.  The  date  he  snppose<l  to  be  that  of  its  capture; 
and  it  is  a  curious  fact  that  this  S[)eciuieu  should  have  been  pro- 
cured at  least  eiii:ht  years  before  the  one  from  which  the  fir^t  tie- 
scription  was  taken.  He  had  compared  the  specimen  carefully  with 
Mr.  IJrewster's  description,  also  with  Mr.  Wood's  specimen,  ami 
with  these  it  aijjrees  almost  precisely-  As  the  two  former  were 
males,  from  its  similarity  to  them,  he  believed  this  one  to  be  a  male 
also.  Jle  took  pK*asure  in  addinj^  another  rare  bird  to  the  many 
which  the  Academy  already  possesses. 


October  10. 
The  President,  Dr.  Rijsciiknbeiiokr,  in  the  chair. 
Twenty-five  members  present. 

M())('rah)(ji('(iJ  Xnlr.A, —  IVofessor  (Ieo.  Au(i.  KoiNiG  placed  on 
record  the  results  of  au  investigation  of  a  peculiar  form  of  May- 
net  ite  from  Magnet  Cove,  Ark.     The  material  was  obtained  from 
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Dr.  Lawrence  through  Dr.  Leidy.  It  occurs  in  nodular  masses, 
sometimes  nearly  splierical,  with  a  very  smooth  surface,  which 
not  un frequently  is  iridescent.  There  is  no  evidence  whatever  of 
cr\*8ta1line  form.  The  fracture  is  very  even  and  straight,  like  a 
cleavage  face.  Color,  blnck;  lustre,  vivid,  metallic.  It  is  tho- 
roughly compact,  and  surpasses  the  crj'stallized  Magnetite  in 
hardness.  It  is  strongly  magnetic,  attracting  small  fragments 
of  itself.  At  Magnet  Cove,  collectors  designate  it  as  ^^  rolled 
Titanium." 

S|>eci(ic  gravity  =  4.951  at  20^  C. 

B.  B.  Gives  reaction  of  Titanium  with  salt  of  phosphorus,  and 
fuses  with  difficulty. 

Composition — 

Fc.Oa  =  04.47 

Alio,  s  8.06 

Tl(\  =  3.25 

V,(),  =  0.17 

FeO  =  26.23 

MgO  =  3.45 

100.  G8 

II     T| 

This  agrees  perfectly  with  the  general  formula,  RRO^,  as  fol- 
lows : — 

FeFeOt  =  84.52 

MffFeO,  =  7.72 

MgAlO,  =  4.16 

MifTiO,  =  3.90 

MgVO^  =  0.22 

100.52 


October  23. 
The  President,  Dr.  Rusciienbebqer,  in  the  chair. 
Thirty-seven  members  present. 

Remarks  on  Ehizopods^  and  Notice  of  a  Xew  Form. — Professor 
Leidy  remarked  that,  while  in  the  Rocky  Mountains  last  summer, 
be  had  continued  his  resoarciies  among  the  rhizopods.  He  had 
detected  many  forms,  hut  they  were  nearly  all  of  the  same  kind 
he  had  found  in  the  vicinity  of  Philadelphia.  His  investigations 
led  him  to  sus|>ect  that  the  species  of  fresh-water  rhizopods  were 
cosmopolite.  He  had  found  the  greatest  number  of  species  and 
the  greatest  profusion  near  the  sea  level,  though  they  were  abun- 
dant even  at  an  altitude  of  10,000  feet  in  the  Rockv  Mountains. 
The  most  prolific  localities  of  the  fresh-water  rhizopods  are  sphag- 
nous  swamps.  Moist  sphagnum  often  teems  with  multitudes  of 
beautiful  forms.     A  single  drop  of  water  squeezed  from  sphagnum 
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has  at  times  been  found  to  conttiin  faumlreds  of  individimU  of 
Bjftttoapkenia,  K'Kbela,  Eughjpha,  etc.,  of  different  Bi>M:ic>i.  ronil* 
uid  ditches  iji  nphci^noiis  ewamps  arc  also  ricli  locaiiticx  for  utbor 
forms.  PoDCis  and  ditcbes  proliGu  in  aquatic  plants,  in  snn<1eton«, 
quartzite,  argillaceous,  and  granitic  districts,  have  alao  been  rich 
in  rhizopod  life.  PondB  and  epringa  in  limestone  dialricts  are 
exceedingly  poor,  which  is  llie  more  remarlcabic  nlien  ve  take 
into  oon^demt ion  tbe  exoeeding  abundance  of  rlilxnpods  iu  tlia 
ocean,  and  tlic  vast  contribution  the  octtnn  forma  havo  ramie  to 
the  limestone  rocks.  Over  and  over  again  lie  hnd  ttccn  disap- 
pointed In  bis  expectation  of  fiudlni;  rliizopnds  nmong  tlio  pro- 
Aiaion  of  vegetation  of  some  large  springs  in  tlie  I imcetono  district) 
of  our  neighboring  counties. 

Amoag  the  peculiar  forms  of  rbiznpode  found  in  the  West  is  an 
interesting  one  obtained  fi'om  a  iionil,  at  an  elevation  of  10,000 
feet,  in  the  TJinta  Mountains,  Wyoming.  It  wati  found  in  nsso- 
clatton  with  ('yphmlfria  margari/acea,  wblcli  was  first  discovered 
in  the  Alps.  It  ia  also  related  wilti  Cyphoderia  in  a  manner 
parallel  with  Cfnlrop'jria  as  related  with  Arrelia.  In  the  aide 
view  it  has  thu  same  sliape  as  Gyphodtriat  but,  viewed  in  front 
or  behind,  It  presents  a  conical  process  diverjcing  on  each  aide  of 
the  posterior  tliird.  Tlic  sliell  is  yellow,  chitinous.  and  incor- 
porated with  scattered  partlolea  of  quarts  sand.  The  montli  Is 
dronlar,  and  surrounded  by  a  delicate,  eolDrlcsa  Eone.  The  sar- 
code  and  peeiidnpods  are  tlie  same  as  in  C}/phodrria, 

Length,  0.112  to  0.14  mm.;  breadtli  betwfcn  jwints,  0.08  to 
0.124  mm.;  breadtli  in  opposite  direction,  0.013  mm.;  widlU  of 
mouth,  0.028  mm. 

Campascus  coRNUTua  would  be  an  appropriate  name  for  the 
animal. 

On  Foititil  Finlien. — Prof.  Leidy  stated  that  the  beautiful  speci- 
mena  of  fossil  fishes,  presented  thia  evening  by  Mr.  Jennes,  were 
obtained  from  Bear  River,  Wyoming,  and  liad  been  purcliaaed  by 
him  in  his  recent  trip  west.  They  are  some  of  the  species  named 
in  I'rof.  Cope's  communication  to  the  American  Philosophical 
Society  last  July. 


October  30. 
The  President,  Dr.  RusciiENBEBOEa,  in  the  chair. 
Tliirty-tbree  members  present. 

Sfinfralogical  Kofi's Prof.  K<enio  described  a  mineral  from 

Rear  Creek,  Colorado.  Dr.  Joseph  Lcidy  mentions  Bergen's 
R.-inch,  25  miles  from  Denver,  as  the  more  precise  locality.  The 
mineral  occurs  as  a  crnst,  one  centimetre  thick,  on  earthy  Limo- 
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nite.  The  surface  of  the  crust  is  mammillary  in  structure,  and  a 
cross  fracture  exhibits  banded  texture.  Xo  crystalline  form  is 
observable  even  when  cousidcrably  njagnified,  but  small  fragments 
appear  hyaline  and  transparent  under  the  microscope.  The  color 
is  li^ht  greenish-blue,  and  snow-white  in  spots.  The  mineral  is 
friable  between  tiie  fingers,  and  adheres  slightly  to  the  tongue. 

Before  the  blowpipe  the  mineral  is  infusii)le,  and  imparts  a 
strong  green  color  to  the  flame.  With  salt  of  phosphorus  and  tin 
or  charcoal,  copper  reaction.  Decomposed  by  cold,  concentrated 
hj'drochloric  acid,  with  separation  of  floculent  silica.  Yields  much 
water  in  tiie  closed  tube. 

Composition — 

SiO,      =    24.00 


Al,(), 

=    3:^85 

Fe.O, 

=      0.81 

CiiO 

=      r).40 

P.o,  • 

=      0.09 

Comb.  II.O 

=    22.00 

Hygrosc.  H^O 

=   i2.no 

SiO.      =    21.00    )    0.700     :     1 
AI63    =    34.10    f    0  000     :     1 


100.11 

Supposing  the  copper  to  be  present  as  CuSiOj,  one  obtains  the 
following  very  satisfactory  ratio: — 

SiO.      =      8.00   I   0.180    :    1 
CuO      =      5.40    f   0.131     :     1 

The  combined  water  gives  3  molecules  respectively  for  the 
aluminum  and  copper  silicate.  Hitherto  no  notice  had  been  taken 
of  the  large  percentage  of  hygroscopic  water,  whence  the  4  and 
6  molecules  have  been  deduced. 

The  mineral  is,  therefore, 

(Al,SiO- 4-  3n,0)i+  (CnSiO,4-  3H,0) 

AUuphaiio.  <'hrysucolla. 

Two  analyses  from  different  parts  of  tlie  crust  gave  the  same 
result,  and  a  rational  relation  between  the  two  molecules  (5:1) 
seems  to  exist. 

C.  Few  Seiss,  Miss  E.  B.  Rice,  Miss  Mary  B.  Rice,  Andrew  J. 
Parker,  M.D.,  J.  D.  Thomas,  M.D.,  and  S.  H.  Guilford,  M.D,,  were 
elected  members. 

The  following  were  elected  .correspondents  :  Sereno  E.Watson, 
of  Cambridge ;  Wm.  G.  Farlow,  of  Cambridge ;  Geo.  L.  Goodale, 
of  Cambridge;  John  Duns,  of  Edinburgh;  Dr.  Ernst  Candeze, 
of  Liege;  Dr.  C.  A.  Dohrn,  of  Stettin ;  Baron  E.  Von  Harold,  of 
Berlin;  Vicomte  Henri  de  Bonvouloir, of  Paris;  Barou  Maximilien 
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de  Chandoir,  of  St.  Peteraburg;  Henry  W.  Bstcs,  of  Lr(n<l»n: 
Etienns  MnltftDt,  of  Lyons ;  M.  A.  Chcvrolat,  of  F&ria;  S.8ol9kj-, 
of  St.  Peterabarg;  Alfred  rreiiilhoinRie  tlo  liurre,  of  BruxcUra; 
Jnles  PatzeyB,  of  Brnzellu ;  Cliaa.  C.  I'orry,  of  Davenport,  Iowa; 
A.  GrnstfOfYeDeineU;  Q.  V.  Uhiek,  of  Juuksonvttlc,  Intl.;  U.J. 
Leohmen  Qappy,  of  Port  of  Spiiin,  TiiirKlnd;  nn'l  Kiiv/.  nu!l,uf 
DaUIn. 
Tho  following  wu  ordered  to  bo  publiehed :— 
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OK  A  NEW  SPECIES  OF  HELIX  FBOM  TEXAS. 
BT  WILLIAM  Q.  MAZTGK. 

HtUx  (Triodopiit)  HenriettflB,  Maxyck. 

Shell  rimatelj  uinbilicated,  depressed,  globose,  ratlier  solid,  with 
namerous  regular  delicate  strite,  dark  brownish  horn  color;  spire 
obtase;  whorls  about  five  and  a  half,  slightly  convex;  suture 
deeply  impressed ;  beneath  convex,  smoother  than  above ;  um« 
bilicus  very  deep,  reaching  the  apex,  but  only  exhibiting  the  last 
three  whorls,  grooved  within;  body-whorl  gently  ascending  just 
Itebind  the  aperture,  and  then  suddenly  and  shortly  deflected,  very 
much  constricted  behind  the  peristome,  with  two  deep  exterior 
pits,  having  the  space  between  them  elevated  into  a  prominent 
ridge;  aperture  subtriangular,  peristome  much  thickened  within 
and  very  slightly  reflexcd,  very  tortuous,  yellowish-white,  furnished 
with  a  small  denticle  near  its  upi^er  termination  and  an  erect 
lamelliform  tooth,  which  is  equal  in  length  to  about  one-fifth  the 
diameter  of  the  base  of  the  shell,  extending  from  the  lower  end  of 
the  uppermost  pit  almost  to  the  inner  edge  of  the  bodj'-whorl ; 
low  down  in  the  mouth  of  the  shell  there  is,  between  this  tooth 
and  the  denticle,  a  large,  white,  tongue-shaped,  concave  tooth ;  and 
very  near  this,  but  rather  lower  down  in  the  mouth  of  the  shell, 
and  on  the  base  of  the  body-whorl,  there  is  an  oblique,  stout,  white 
tooth,  which  is  sometimes  slightly  cleft  on  the  edge.  The  parietal 
wall,  which  is  covered  with  a  semitransparent  callus,  bears  a  very 
strong,  arcuated,  entering,  white  tooth,  whose  outer  margins  form 
almost  a  right  angle. 

Diam.  maj.  ^;  min.  ^^  ;  alt.  ^  inch. 

Habitat. — Eastern  Texas.     Mr.  Jacob  Boll. 

This  species  more  nearly  resembles  Helix  vulluosa^  Old.,  tlian 
any  other  North  American  species,  but  differs  from  that  shell  in 
the  shai^e  and  size  of  the  umbilicus  and  in  the  form  and  armature 
of  the  aperture,  whicli  in  vuUuosa  is  lunate,  almost  circular,  and 
in  this  species  is  rather  V-shaped ;  in  vultnosa  the  peristome, 
though  moderately  so,  is  decidedly  reflexed,  and  its  plane  is 
almost  entirely  unbroken;  in  Henriettas  it  is  very  much  thickened, 
but  scarcely  at  all  reflexed,  is  very  tortuous,  and  bears  on  its 
inner  margin  an  obtuse  denticle  and  a  long  lamelliform  erect 
20 
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tooth,  wbidl  an  Vanting  in  vultuoaa;  fn  HenrietlK  Ibe  two  in- 
ternal twth  an  ao  Tar  wUlilii  tbo  ftperiiire  an  to  he  sveii  aa\y  on 
looking  into  it>  whllu  in  vulluum  lUcy  arc  j>lniuly  vii«ilil«  from  Uic 
baaa  of  tfaotlda;  In  the  lnttt>r  tlio  ptii'iotal  tooth  is  nrcltuil  up- 
wordf,  and  lU  oater  roargiii  is  rounded— In  ffenrietlte  it  lakes 
lotion,  and  iLs  margiua  foi'in  almost  a  rij^lit  niigli); 
I  {rfta  babtiid  tlie  perlstoute  are  wntiting  or  otisolulv  in 


"  Rcuitirks,"  ]).  Il'i- 


'  Tb»  wptdM  to  nTei-red  to  by  iMi'.  Itiniul  ii 

lit; 
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November  6. 

The  President,  Dr.  Ruschenberqer,  in  the  chair. 

Thirty-one  members  present. 

The  deaths  of  John  Gonid  Anthony  and  of  Prof.  James  Orton, 
correspondents)  were  announced. 


November  13. 

The  President,  Dr.  Ruschenberoer,  in  the  chair. 

Thirtj'-two  members  present. 

A  paper  entitled  "On  the  Diameters  of  the  Incisors  of  Rodents," 
by  Jolm  A  Ryder,  was  presented  for  publication. 

The  Agricultural  Antn  of  Texas. — Rev.  II.  C.  McCook  gave 
an  abstract  of  a  paper,  in  course  of  preparation,  upon  the  Agri- 
cultural Ants  of  Texas,  Myrmira  molefaciens^  Bucklej'  (J/,  bar- 
baia^  Smith).  He  had  visited  Texas  during  tiie  summer,  and, 
encamping  in  the  midst  of  a  large  number  of  formicaries,  had 
given  several  weeks  to  the  study  of  these  and  the  cutting  ants. 
Mr.  McCook  referred  to  tiie 'first  notice  of  the  agricultural  ants 
by  Prof.  Buckley,  in  llie  Proceedings  of  the  Academy  of  Natural 
Sciences  of  Pliiladelpiiia,  1860,  and  to  the  subsequent,  much  more 
detailed,  observations  of  Dr.  Gideon  Lincecum.  Notwithstanding 
the  doubt  with  which  Dr.  L.'s  statements  had  been  received,  Mr. 
McCook  was  able  to  verify  many  of  his  recorded  facts,  to  com- 
plete many,  to  correct  some,  and  to  add  new  facts  to  the  known 
history  of  these  most  interesting  insects.  The  point  chosen  for 
study  is  in  the  neighborhood  of  Austin,  Texas,  upon  the  table- 
land to  the  southwest  of  the  Colorado  River  and  its  aflluent,  Bar- 
ton Creek.  The  soil  is  black  and  sticky,  varying  in  depth  from 
three  feet  to  a  few  inches.  The  bed  rock  is  limestone,  which  crops 
up  in  striated  and  punctured  masses.  The  formicaries  of  the  ants 
are  very  numerous,  and  are  found  along  roads,  in  open  prairies, 
in  the  very  streets,  sidewalks,  gardens,  and  yards  of  Austin;  one 
was  even  i)erceived  in  the  stone-paved  court  of  a  hotel.  They  are, 
as  found  upon  the  hills,  commonly  fiat,  circular  clearings,  hard 
and  measurably  smooth,  well  enough  described  by  Lincecum  as 
**  pavements."  A  few  were  found  with  low  mounds  in  the  centre, 
a  few  inches  in  height  and  two  or  three  in  diameter.  These  mounds 
were  frequently  composed  of  bits  of  gravel  of  one  to  two  grains 
weight.     The  width  of  the  formicaries  varies  from  twelve  feet  to 
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two  or  three  feet.  They  are  invariably  located  in  open  sunlight. 
Yet  the  meridian  heat  of  the  sun  is  avoided,  the  ants  ceasing  work 
entirely  at  1 2  M.  and  remaining  housed  until  between  2  and  3  P.  M. 
Very  little  work  was  done  at  night,  except  in  cases  where  the  nest 
had  l)een  disturbed.  The  process  of  making  a  clearing  was  ob- 
served, and  suggested  strongly  the  modes  of  pioneers  in  an  Ameri- 
can forest.  ^^  Stumps"  of  grass  remained  at  the  inner  edge  of  the 
clearing ;  beyond  these,  ants  were  engaged  cutting  off  the  spires 
of  glass.  Generally  the  head  was  downward,  mandibles  applied 
quite  ch)se  to  the  roots,  and  the  stalk  yielded  under  a  combined 
process  of  cutting,  pinching,  tearing,  and  twisting.  In  one  case 
a  worker  c1iml)ed  to  the  top  of  the  grass  and  gained  the  advan- 
tage of  leverage  by  bearing  down.  The  rank  vegetation  of  the 
semi-tropical  climate  is  kept  in  complete  control ;  clearings  were 
found  among  the  tall  thickets  of  wihl  sage  and  daisy  which  could 
not  intrude  upon  the  emmet  ])reserves.  From  each  formicary 
diverge  roads  in  number  from  three  to  seven,  widest  at  the  home 
terminus,  and  extending  for  many  feet — sixty  feet,  more  or  less — 
into  tiie  surrounding  herbage.  These  roads  are  level  and  smooth, 
and  in  busy  hours  of  the  day  are  thronged  by  worker  ants  going 
and  coming.  The  mode  of  gathering  grain  was  completely  ob- 
served, single  insects  having  been  followed  from  the  nest  to  the 
harvesting  grounds  and  back.  Seeds  were  gathered  frr>ro  the 
ground,  never  from  the  plant.  The  seeds,  which  were  collected 
in  large  quantities,  were  exhibited,  and  the  report  of  the  Botanical 
S(H-tion  of  the  Academy  upon  the  same,  which  had  been  made 
after  careful  examination  by  Messrs.  Median,  I3nrk,and  Kedfiehl, 
Ava'^  read.  The  seeds  were  of  small  Kuphorbiaeeous  and  Kubia- 
ceous  plants,  (Jroftm^  rnspahnn^  Ar/^fhin  strirta^  and  liurJtloc 
(Incfi/loifh\<^  the  common  western  butlalo  gratis.  The.  last  two 
named  were  the  most  numerous. 

The  chain  of  evidence  that  determines  these  ants  to  be  true 
harvesters  is  as  follows:  1st.  Workers  were  seen  gatherintj  seeds 
and  earryinir  them  into  the  formicaries  throui^h  the  central  jrates. 
2d.  The  same  seeds  were  found  in  jjranaries  within  the  opene<l 
formicaries.  3d.  The  same  seeds  with  the  outer  shell  removetl  were 
found  in  other  c^raiiaries.  4th.  The  ants  were  found  carrvinc:  ont 
shells  to  I  lie  refuse  heaps,  which  heaps,  as  reported  by  expert 
botanists  from  collections,  eontain  vu)  perfect  seeds  among  them. 
Several  observers,  under  Mr.  McCook's  direction,  are  iiotint;  the 
winter  habits  and  the;  condition  of  the  winter  formicaries  of  these 
a<j:riculturals,  and,  when  these  notes  are  complete,  the  entire  paper 
will  l>e  <;iven  to  the  public.  The  reported  sowin<<  of  a  crop  from 
year  to  year  was  considered,  and  so  far  confiruKMl  that  in  many 
cases  the  clearini^s  were  found  to  be  covered  by  crops  of  Aristida^ 
which  crops  were  as  distinctly  marked  upon  tlie  clearings  as  a 
farmer's  wheat  or  grass  crop  upon  any  particular  field.  The 
furiiiicaries  could  be  recognized  at  a  distance  by  the  circular  mass 
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of  tall  5'ellow  needle  grass  (Aristida).  On  the  prairies  and  low 
land  a  sharp  conical  mound  rises  in  the  midst  of  a  clearing  more 
or  less  extensive.  Specimens  brought  to  Mr.  McCook  by  Dr. 
Leidy,  from  W3-oraing  Territory,  were  identified  as  of  the  Kame 
genus,  J/,  occidentalia,  Cresson.  Mr.  Cresson  had  describc^d  the 
male  as  a  separate  species,  Myrmica  seminigra. 

Several  questions  which  arose  were  answered  as  follows :  Why 
should  the  needle-grass  (Ariatida  atricta)  be  planted  upon  the 
formicary  clearings  when  seeds  couhl  be  had  all  around  the  nest 
without  that  troul)le  ?  Evidently  (if  we  are  to  suppose  a  plant- 
ing) the  saving  of  time  and  labor  in  harvesting  thus  accomplished 
might  1)e  a  sufficient  reason.  Mr.  McCook  was  unwilling  as  yet 
to  commit  himself  to  the  theory  of  an  intelligent  planting  of  seeds 
hy  the  ants.  His  opinion  at  present  was  that  the  ants  simply  pre- 
serve growths  which  accidentally  arise  from  seeds  carried  out  of 
the  granaries  for  various  reasons.  It  should  be  remembered  that 
on  I  tf  a  portion  of  the  formicaries  are  thus  covered,  not  one-half, 
perhaps  one-third.  Of  twenty-two  registered  nests  (in  one  \it>i)  in 
which  the  details  are  given  in  his  field  notes,  ten  are  reported  ^ith 
needle-grass  crops.  This  crop  is  usually  on  the  margin  of  the 
clearing.  Thus  (extract  from  Notes',  "No.  15.  Space  clear  about 
one  and  a  half  feet  diameter,  nee<Ue-grass  for  two  feet  beyond  on 
all  sides 18.  Small  space  at  the  gate  open.  A  circu- 
lar belt  of  six  feet,  total  diameter,  covered  with  needle-grass.  20. 
Small  hill ;  about  twelve  inches  clear  space,  eight  inches  (each  side) 

of  nee« lie-grass 22.  Four  feet  of  clear  space,  gravel 

covering  the  space  immediately  surrounding  the  gate ;   tufts  of 

needle-grass  on  outer  edge 2.  Two  feet  diameter  bare  ; 

about  one  foot  each  side  covered  with  needle-grass 

4.  Formicary  four  feet  in  diameter,  with  tufts  of  needle-grass.'* 
This  will  give  a  fair  idea  of  the  way  in  which  the  pavements  run. 

How  did  the  naturalists  of  the  last  century  account  for  the 
ancient  sacred,  classical,  and  popular  opinion  of  the  harvesting 
powers  of  ants,  and  how  did  they  fall  into  the  mistake  of  reject- 
ing the  ancient  tradition  ?  The  mistake  was  doubtless  due  to  the 
fact  that  no  harvesting  ants  have  yet  l>een  observed  in  northern 
Europe,  whose  naturalists  gave  tone  to  the  natural  history  of  the 
last  century.  The  more  widely  extended  research  of  very  recent 
times  has  brought  opinion  back  to  the  old  channel.  The  origin 
of  the  opinion  was  accounted  for  by  those  who  rejecte<l  it  by 
supposing  that  the  yellowish  grain-like  cocoons  (tlie  *^e<.>gs**  of 
common  speech)  which  ants  are  frequentl}'  seen  carrying  when 
nests  are  disturbed,  were  popularly  mistaken  for  grains  of  wheat. 

Is  there  anything  like  a  systematic  direction  of  these  harvesting 
labors  ?  Do  the  queen  or  major- workers,  for  example,  oversee 
the  work  of  the  formicary?  The  queen  has  nothing  to  do  (appa- 
renth')  but  replenish  the  population  of  the  community.  II cr  life 
is  spent,  for  the  most  part,  under  ground.     There  are  no  "  officers'' 


802  PBOCEEDINOS   Or   THE    ACADKMlf  OF  [IM' 

ikhat  coiitd  be  distinguinlied.    Eaali  ant  acta  nitli  an  in>)ivirliMiiity 
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wi<l  independence  of  beLnvior  tbnt  quite  nc(.-Drntcl.v  anawore  lu 
'that  oUkal  description  o(  hev  Imliili* — (Prov.  vi.  T)  '^  HaviiiK 
W  guide,  ovei'seer,  or  ndcr."  Kutili  worker  iu  &  law  unto  lier- 
tell',  and  yet  tlie  woik  movea  on  wUli  |Wrr<:ct  harmony,  aud  aa  ir 
Sritli  ibe  uimosl  unity  And  aystcm  in  mandgotncnt.  Thu  wurkvf- 
miBJora  net  uongtantly  as  ncntincU,  and  nnac  or  twice  wiw  otitiTveil 
nirbat  ap|>ettrvd  to  be  an  clTui't  to  extend  aid  lo  barvoitcrs  in  guib- 
^iriiig  seeds  ;  liut  nothing  liku  leadorsbip. 

y  Mr.  McCook  tben  proceeded  to  describe  the  interior  of  a  for- 
^nicAry,  illnstratinff  bis  t^marks  by  various  siieoimeDs  preserved 
ill  plaster,  plaster-eu»tH,  ino<Ivlci,  and  drawings.  Each  formicary 
^fts  one  or  niuru  gates,  rareiy  more  than  two,  sometimes  three. 
'^Sometimes  two  gnttis  are  found  cunneoted  by  a  snii>oth,  sunken 
traclc.  The  gates  are  circninr  openings  at  the  surfuoe.  Within 
is  a  vGBtibide,  Ehelving  downwards  lees  ihnii  or  nhoiit  i^^  ;  II  \* 
ftl)ont  one  to  two  inches  wide,  smooth,  low,  one-half  to  ooe-ijuartvf 
Indies  in  heiglit,  Bhortly  diverging  in  tubular  gallurivM  c^iincuting 
^Irith  granaries, 

I  jiccnmulations  of  seeds  viere  Tii\  nd  niiliin  half  an  inch  of  the 
[gate,  tnoi-e  frequently  lower  down.  Those  described  in  detail  were 
[found  one  and  a  half  inch  from  this  surface.  Stripping  nff  the 
ttoil  in  horizontal  layers,  and  workii  ;  carefully  witli  a  truwel.  Mr. 
^oCouk  uncovered  a  aeries  of  oval.  ■  roulnr,  and  crescent  or  horw?- 
odloe-shaped  rooms,  quile  unlforiolj  ^  luuh  in  height,  but  ransfing 
%)  3  nnd  ^  inch.  Of  tlicse,  as  examples,  say,  No.  1  wns  in  diniii- 
eters  3^  by  4  inches ;  No.  2,  3?  by  3^  inches;  No.  3,  B  hy  ?.  iudu-v 
The  roofs  and  floors  were  iiard  and  smooth.  In  one  nest  opened 
in  a  light  yellowish  soil,  and  white  "ndolie,"  the  black,  nuctuous 
"soil"  had  been  brought  down  ten  indies,  and  the  floor,  side  walls, 
and  roof  plastered  therewith.  The  upper  granai-ies  were  covered 
with  heaps  of  seeds,  which  must  have  nearly  touched  the  roof. 
Narrow  gangways  were  left  at  the  outer  margin  between  grain 
heaps  and  wail.  The  granaries  were  connected  with  each  other 
by  tubular  galleriea.  The  nurseries  or  rooms  in  which  the  larve 
and  pnpte  were  stored,  were  of  the  same  character  as  the  granaries. 
One  large  nursery,  ten  inches  l^elow  the  surface,  was  illustrated  by 
a  model  and  plaster  cast.  It  was  exposed  entire  hy  oarefiit  and 
extremely  tedious  manipulation  with  knife  and  trowel.  The  difll- 
uulty  of  this  and  similar  operations  was  greatly  increased  l<y  the 
attacks  of  the  ants,  whose  atiug  is  quite  as  severe  as  the  wasp's. 
Mr.  MeCook  prosecuted  these  labors  with  one  man  and  sometimes 
two  constantly  engaged  in  brushing  olf  the  enraged  insects.  The 
nursery  was  horse- shoe-shaped,  tlie  opening  toward  the  centre  of 
the  nest,  and  one  of  the  prongs  directed  in  the  lino  of  the  gates, 
with  which  it  was  apparently  contiected.  The  floor  was  liard, 
smooth,  and  plastei'ed  with  the  black  top  soil.  The  nursery  was 
nine  inches  across  the  mouth,  tlic  length  of  the  arms  five  inches. 
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being  also  about  three  inches  wide  at  the  month,  and  much  nar- 
rower, three-quarters  of  an  inch  at  the  junction.  Nothing  but 
larvfe,  pupae,  and  a  few  callow  ants  was  found  in  this  nursery. 

Section  cuttings  were  made,  and  drawing  and  casts  obtained. 
It  was  found  that  the  granaries  were  arranged  one  above  another 
from  a  quarter  of  an  inch  to  three  inclies  distant.  There  was 
a  general  tendency  of  the  rooms  to  what  may  be  called  floors  or 
stories,  which  was  stronger  or  more  regular  in  some  formicaries 
than  others.  A  cast  and  drawing  showed  how  tlie  rooms  of  each 
story  are  connected  together,  and  the  stones  united  with  each 
other  and  the  gates,  by  galleries.  There  was  a  massing  of  the 
granaries  toward  the  centre,  and  an  apparent  preference  for  one 
half  of  the  fonnicary  space  to  the  neglect  of  the  other.  Excava- 
tions were  made  several  feet  in  depth,  tiie  queens,  virgins,  and 
males  alwa^^s  eluding*  search,  although  the  latter  were  in  great 
naml)er  somewhere  within  the  nest.  One  of  the  men  assisting  at 
the  digging,  said  that  in  sinking  a  well  he  had  found  these  ants 
coming  out  of  their  "  holes"  fifteen  feet  below  the  surface. 

Some  of  the  general  habits  of  the  ants  were  described,  and  their 
means  of  attack  and  defence  wci*e  referred  to,  their  stinging  organs 
being  explaine<l,  and  the  mode  of  inflicting  the  wounds,  as  well  as 
eflfects,  which  are  very  severe,  and  continue  for  a  day.  In  the 
case  of  childi*en  the  sting  is  sometimes  quite  serious.  The  univer- 
sal popular  name  of  these  ants  in  Texas  is  the  ^^  Stinging  Ant." 
The  mode  of  preserving  the  fonnicary  from  inundation  by  the 
massing  of  the  workers  in  the  vestibule  and  around  the  gates, 
was  observed  and  described.  He  was  not  satisfied  that  this  was 
the  work  of  design,  but  it  evidently  served  the  purpose  of  partly 
stopping  the  influx  of  the  water,  not  wholly.  Examples  were 
given  showing  strong  intelligence  in  separating  white  meal  from 
arsenic,  with  which  it  had  been  mixed,  and  of  the  refusal  of  poisoned 
molasses.  A  remarkable  garnering  b}'  the  agricnlturals  of  a 
swarm  of  white  ants,  Termes  Jlaoipeff^  beaten  down  b}'  a  shower 
was  described.  These  insects,  males  and  females,  were  seized  and 
carried  in  great  numbers  within  the  formicary.  Reference  was 
also  made  to  the  synonyma  of  these  insects.  Two  years  before 
Prof.  Buckley's  description  as  Myrmica  molefacienn^  Mr.  Freder- 
ick Smith  ha<l  descrilKjd  a  female  from  Mexico  as  Myrmica  bar- 
baia.  It  is  probable  that  Mr.  Smith's  name  will  prove  good,  but 
the  description,  as  compared  with  the  insects,  was  not  satisfactory*. 
Moreover,  the  description  of  the  supposed  male  in  a  private  letter 
from  Mr.  Smith  to  Mr.  Cresson  does  not  at  all  answer  to  the  Texas 
species.  Not  having  seen  Smith's  types,  Mr.  McCook  was  still  in 
doubt,  and  for  the  present  retained  the  name  given  by  Buckley. 
It  is  piobable,  however,  that  both  the  generic  and  specific  names 
by  which  the  ant  has  so  long  been  known,  must  yield,  and  the 
name  stand  (as  recently  suggested  in  a  private  letter  b}'  Dr. 
Forel,  the  distinguished  author  of  "  The  Swiss  Ants")  Pogono- 
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jrmrx  bnrbalu*.  Smith.  However,  tlio  po|nilnr  name  given  by 
rncecum,  "Agricultural  Antfl."  will  be  permnnent,  except  [x-rliapa 
Tesas,  where  the  [wople  will  doubtless  coutinue  to  ciUl  the  in- 
!pIb  the  "  Slinging  Ants," 

Rf-marH  on  Anla  — Prof.  Lbtdt  reninrked  that  lie  had  K»A  Mr. 
Lincccum's  com nmnu-nt ions  on  tlic  hal'its  of  Ihi;  a^riciiltaml  ant 
nf  Tesas  with  much  interest,  aiiiI  that  he  was  (lii<|i«acd  to  tAk«  a 
dilTerent  view  of  some  of  fais  obaei'vations  from  ttio  author.  Bo 
considered  the  clearing  of  a  space  around  the  ne»l,  with  ilie  tx- 
ception  of  a  grass  that  grew  thereon,  ond  the  eollcction  nf  the 
seeds  of  the  grass  when  ripe,  all  very  probable,  but  he  sns)M-cte<l 
tlint  the  sowing  of  the  seed  was  accidental  rather  than  inteu- 
tlonnl,  If  the  grass  seeds  are  favorite  food,  many  may  be  aeci- 
l^entally  dropped  and  left  on  the  clear  space  In  carrying  them 
p^iu  the  surrounding  region  to  the  nest,  and  the-  lost  seeds  go 
ninatlng  may  supply  the  future  harvest  Held. 

lie  fUithcr  stHled  tlmt,  during  his  trips  in  the  summer  to  tbi- 
BcK'ky  Mountains,  he  had  observed,  through  the  plains  of  weotem 
Kansatt,  Colorado,  Wyoming,  nud  Utah,  formicuriea  of  nii  ant, 
which  he  had  suspected  to  be  the  same  as  tlie  agriiulliirnl  ant. 
Baving  submitted  specimens  of  the  ant  to  the  Rev.  Dr.  McCoiik, 
Qto  was  inronned  they  pertained  to  a  dillVirent  species,  the  M'jrmna 
fMfidifvtaiiii  of  C'ressun. 

The  formicaries  of  thin  ant  includo  a  circular  space  from  tUrw 
to  eighteen  fi'Ct  in  di^imrtor  witti  -a  i-i'iilral  i-mic  .if  I.--"  tlinii  mn'- 
third  the  diameter  at  liase,  and  from  ten  to  eighteen  inches  high. 

The  circular  space  is  usually  devoid  of  every  vestige  of  vegeta- 
tion, rarely  presenting  even  the  stump  of  a  plant.  Oceasionally, 
however,  it  retains  near  its  boundary  some  grasses,  usually  buncbet 
^}t  Eriocoma  or  Trilitmm,  The  space  is  mostly  level  and  oiearof 
loose  soil,  and  if  stony  the  pebbles  are  firmly  impacted.  The  cen- 
tral cone  is  composed  externally  of  small  loose  gravel  stonea,  car- 
ried by  the  anta  from  the  interior  of  the  nest.  The  interior  of  the 
cone  is  composed  of  finer  material,  and  is  excavateil  into  galleries. 
The  Uner  soil  forming  the  walls  of  these  galleries  is  mingled  with 
root  fibres.  These  suggest  the  probability  of  being  retained  to 
give  greater  coherence  to  the  friable  soil.  The  larger  stones  on 
the  exterior  of  the  cone  were  found  by  weighing  to  be  six  times 
heavier  than  the  workers  who  carried  them  to  their  place.  The 
entrance  to  the  interior  of  the  formicaries  constated  usually  of  one 
or  two  openings  near  the  base  of  the  cone. 

The  outside  of  the  circular  formicaries  are  closely  and  oft«& 
densely  skirted  with  vegetation,  especially  by  sage  bushes,  Ar(e- 
viesia  tridenlata,  grease  wood,  Sarcobatun  vermiculatua,  etc. 

Accidentally,  Piof.  L.  continued,  he  made  an  observation  that 
rendered  it  probable  the  A,  occidenlaliit,  like  many  Other  anta, 
fostered  insects  for  their  saccharine  productions.    Noticing  aeve- 
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ral  ants  carr^nng  what  lie  supposed  to  be  large  stones  into  their 
nests,  on  closer  examination  these  proved  to  be  a  large  species 
of  Coccus.  A  specimen  of  this  insect  was  about  the  one-fourth  of 
an  inch  long  and  the  one-fifth  of  an  inch  broad,  of  a  pale  pinkish 
hue.  The  bod}',  inde{)endent  of  the  head,  exhibited  ten  segments, 
of  which  the  thoracic  ones  possessed  short  limbs  ending  in  a  single, 
black,  curved  unguis.  The  anterior  pair  of  limbs  were  twice  the 
size  of  the  others.  The  antennae  were  fuscous  and  eight-Jointed. 
The  source  of  the  coccus  was  sought  in  the  vicinity  of  the  for- 
micary, but  not  found.  Opuntia  grew  abundantly  in  the  neigh- 
borhood, but  no  cocci  were  upon  it. 

On  a  Stone  Axe. — Mr.  John  Foed  presented  fifteen  species  of 
fossil  land  and  fresh-water  shells,  all  of  the  quaternary  period,  a 
stone  axe  or  celt,  a  sample  of  Lignite,  and  a  bone,  belonging  to 
the  genus  Cants, 

These  were  collected  by  himself  and  a  friend  in  a  cutting  for  a 
roadway  made  through  the  outer  bluff  on  the  margin  of  the  Mis- 
sissippi River,  a  short  distance  northwest  of  Alton,  111.  The  axe, 
which  is  somewhat  unique  in  form,  has  an  especial  interest,  owing 
to  the  peculiar  conditions  attending  its  discovery.  The  roadway 
referred  to  is  about  twenty-five  feet  in  width,  forming  a  sort  of 
terrace  running  parallel  with  the  river,  but  some  fifty  feet  above  it. 
From  the  outer  edge  of  this  the  bluff  slopes  to  the  water,  while 
the  inner  edge  is  fianked  by  an  escarpment  composed  entirely  of 
natural  deposits  left  in  situ  by  the  workmen.  In  height  the  latter 
18  about  equal  to  the  width  of  the  cutting,  thus  making  the  whole 
Tertical  measurement  from  the  present  surface  of  the  river  to  the 
top  of  the  bluff  some  seventy-five  feet.  It  was  in  the  face  of  this 
perpendicular  wall,  from  three  to  five  feet  above  the  roadway,  and 
twenty  feet  below  the  summit,  that  all  the  specimens  under  con- 
sideration were  found. 

The  presence  of  land  and  fresh-water  shells  may  be  accounted 
for  on  the  theory  of  deposition  at  a  tim*e  when  the  Mississippi, 
or  what  is  more  probable,  a  great  fresh-water  lake  covered  that 
portion  of  the  country,  at  an  elevation  much  higher  than  the  pre- 
sent river  surface.  The  waves  of  this  lake,  dashing  against  the 
loftier  limestone  blufis  that  still  remain  unaltered  a  few  rods  further 
inland,  doubtless  threw  down  myriads  of  land  shells.  This  same 
force  brought  in  large  quantities  of  fresh-water  shells,  and  these, 
mingling  with  the  others,  aided  in  forming  the  vast  pile  of  debris 
of  which  the  outer  bluff  is  principally  composed.  The  same 
theory  may  explain  the  presence  of  the  wolf  bone  and  Lignite, 
but  it  can  reveal  little  or  nothing  in  regard  to  the  axe.  The  wall 
referred  to  presented  in  every  part  a  solid  front,  without  fissure 
or  crevice,  everywhere  hard  and  impenetrable,  except  by  pick  or 
crowbar,  and  yet,  twenty  feet  under  the  surface,  within  this  stony 
matrix  deposited  by  water  thousands  of  years  ago,  laid  the  evi- 
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lienco  of  llic  prpecnce  or  llio  mnn  ofUn;  pcriuil,  k  stone  ase  nriU- 
tically  lutide  ami  doubtless  used  for  |iur|io««s  nl'  tmltltf.  Wlacu 
or  tiow  it  wae  biimd  U  ns  much  a  mystciy  as  is  tliu  liistury  of  it* 
Rinkbi-.  Whetber  it  wus  drop|>ed  fnjiu  a  vnnoc  into  the  aevimiii* 
Inliiig  debris,  or  liurled  IVom  tlie  land  at  a  passing  cncaiy,  i*  n 
prol)lem  wliloli  ennnot  be  solvetl ;  but  tliHt  it  lia<l  lain  for  unniim- 
btiied  centuries  in  tlie  sepuli^lire  tVum  wliii-li  it  was  exitutned,  tlicre 
are  abaadtitit  reasons  to  believe. 


I  Cretaci^ouK  FoimitK,'' — The 
Ird  Domingo,  Oct.  15,  IHTT. 

Uu  tliB  Proceeding!"  For  ISTfl, 
f,  J  Hiid  lliat,  by  swme  iiniii;- 

Sua,  Oonra<i,  is  placed  in  llie 
(p.  2flO),  wilt-re  it  does  not 
'witK,  wLei-u  it  should  he  (|i. 
It  go.  as  is  muply  pi-oveti  )•>' 
pa^,  ntiei-e  I  nny  ^  I  am  by 
ivLiiced  Unit  i'otiirijtii<uii  slioidd  be  aepai'Bteii  rrcmi 
Scapielta,'  wliitih  it  follows  on  p.  291.  I  do  not  pretend  to  explain 
or  excuse  tids  inadvertence,  but  desire  to  put  the  correction  on 
record.  I  also  note  the  following  enota:  In  last  line  of  page  StiS 
for  'bi  cit.'  read  'loc.  cit.;'  page  279,  line  14  from  top,  for 'larger' 
read  'longer;'  page  365  under  P.  fllipHca  for  'seven'  read  'my;' 
page  3u9,  liite  H  from  bollotn,  for  ^P^midocardid'  read  *Prolo- 
vardia.' " 


tue  first  PL. 


NOVKMBBR  21. 
The  President,  Dr.  RuBciiENBERasB,  in  the  chair 
Tbirtyeiglit  members' present. 

A  paper  entitled  "On  the  Alkali  from  tlie  vicinity  of  Fort 
Bridger,  Wyoming  Territory,"  by  Edw.  Qoldsmith,  was  presented 
for  publication. 

Remarks  on  the  Amtritan  SpecifS  of  Dijflugia. — Prof  LllDY 
remarked  that  the  genus  Diffivgia  was  first  dettcrilied  by  Leclerc, 
in  1SI5,  and  was  founded  on  three  forms,  of  which  one  is  referred 
'ly  Ehreiibcrg  to  his  D  prolei/ormix,  and  the  others  to  D.  acumi- 


1877.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  307 

nala  and  D.  spiralis.  Lamarck,  without  distinction,  applied  tlie 
former  name  to  the  whole  of  them. 

In  his  stud}'  of  the  fresh-water  rhizopods  of  this  country.  Prof. 
Leidy  had  recognized  about  fourteen  kinds  of  Difflugia^  which  are 
sufficiently  common  and  characteristic  to  be  woithy  of  distinctive 
names.  Nevertheless  his  investigations  had  led  him  to  believe, 
with  Wallich,  that  through  transitional  forms  they  all  merge  into 
one  species. 

The  well-marked  varieties  observed  are  as  follows: — 

1.  DiFFLuaiA  pROTEiFORiiis.    Elirenberg. 

This  name,  the  oldest  and  first  applied  by  Lamarck,  is  used  with 
rather  uncertain  signification.  It  was  suggested  that  it  should 
be  restricted  to  the  variety'  having  its  shell  spheroidal,  ovoidal,  or 
8ubp3'riform,  with  circular  transverse  section  and  with  the  mouth 
circular  and  not  crenulated. 

2.  D.  PTRiFORMis.    Perty,  Carter,  Wallich,  Ehrenberg. 
8.  D.  ACUMINATA.     Ehrenberg. 

4.  D.  COMPRE88A.    Carter. 

5.    D.  ENTOCHLOBIS. 

Like  the  latter,  but  with  the  fundus  of  the  shell  surmounted  by 
from  one  to  three  obtuse  processes.  Sareode  green.  Is  it  D, 
mitrata^  Wallich;  or  D.  triangulata^  Lang.? 

6.  D.  CRCEOLATA.     Carter. 

D.  lageni/ormisj  Wallich  ;  Z>.  amphora^  Leidy. 

7.    D.  OLLA. 

Like  the  latter,  but  provided  with  several  nipple-like  processes 
to  the  fundus. 
8.  D.  CORONA.     Wallich. 

9.    D.  LOB08TOHA. 

Mouth  3  to  12  lobed,  spineless.  D.  tricuspis^  Carter;  Z>.  ohlonga^ 
Fresenius;  />.  crew u/a^a,  Leidy. 

10.  D.  6ix)BULARi8.     WalHcli. 
Exclusive  of  the  varieties. 

11.  D.  CRATERA. 

Minute,  goblet  shaped,  with  ovoid  body,  and  wide  cylindrical 
throat. 

12.  D.  VA8. 

Resembling  D.  pyriformis^  but  with  the  neck  narrowly  con- 
stricted from  the  body. 

13.  D.  SPIRALIS.    Ehrenberg,  Bailey,  Fresenius,  etc. 

14.  D.  MARHi'PiFORMis.     Wallich. 
Including  the  variety  I),  cassis^  Wallich. 

In  the  Trans.  Acad.  Sciences,  Berlin,  1871,  Ehrenberg  gives  a 
list  of  upwards  of  one  hundred  named  species  of  Diffiagia^  and 
later  he  described  eight  others.  The  list,  however,  includes  most 
other  related  genera,  except  Arcella^  so  that  if  all  were  excluded 
except  those  pertaining  to  Difflugia  in  its  restricted  sense,  the 
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■Ucntiur  nf  apecies  wonlil  lie  uonaideriiMy  reduced.  It  Is  r«tuark- 
Vl)ln  tliHl  the  long  list  incliKlcB  Ichb  tliuu  linlT  th«  ti|>t!uie«>  nliovo 

'nanu'i,  m-aity  all  of  wiikli  niJin-nr  to  W  very  coiiimon.  I'lirltier, 
mciet  or  tliOBC  of  our  list  mviitiuiicd  in  Elironborg'x  list  are  lIib 
lenet  charai-toristiu  of  llie  acrii'^.  Nona  of  those  niiRied  tiy  Hlintn- 
berg  are  suggestive  of  tlic  foriiis  cnllt^d  D.  vrceolala,  D.  alia,  and 
D.  corona,  Muny  of  Ehrcnbcrg's  rurras  are  liadly  figured  and 
imperfectly  clinraiterizod,  and  liis  lists  appfav  greatly  extended 
liy  tbo  snine  things  having  beeu  described  over  and  over  again 
under  dltfereiit  names. 

Ill  Wullk-li's  aide  jiapei's  on  freiili-waler  rlilEojiods,  referring  to 
forma  fi  Bellini,  tlie  nimalnvtLa.  Qrivulaiid,  Labrador,  Nora 
Scotia,  r  aled  aliont  a  <\azvn  apeclet 

of  l^i'fft  ill  which  the  genus  U  now 

_Al«vrt»l,  —  alt  of  thcs«  i-xcept,  at  uoct, 

Thf!  Aeron<  j— Rev.  II.  C.  McCooK  n- 

martied  Uial  t  warm  day,  with  a  soft  wind 

from  the  weal  I  day  aa  would  tempt  young 

apiderlings  to  i    The  {ujint  of  tliu  following 

observations  <  be  "  Prasliylcriaii  ITonie  for 

Widows,"  in  tut-  Iklphia.    Stooping  low,  and 

glancing  along  Hught  the  sheen  of  myriads 

of  line  silken   (  i  tlie  Knnligbl.     Tin-  tops  of 

the  grass  sjiires,  nna  ine  ihi"ii_>  nth. Is  hI'  I;iII  wrc,]^  ntic  nctti-d 
together  by  innumerable  threads,  and  from  many  pointa  of  the 
same,  like  filaments  were  streaming  out  at  various  lengths  into 
the  air.  Numerous  small  spiders,  chiefly  orbweavera,  the  yoang 
of  Tetragnaiha  extetma,  were  rising  from  these  planta,and  aailing 
off  over  the  field.  But  the  finest  exhibition  of  tbe  aeronautic 
flight  was  seen  along  the  post  and  rail  fence  which  dividea  the 
meadow.  The  tops  of  the  posts  were  the  favorite  spots,  and  upon 
all  of  these  clusters  of  young  wolf  spidera  {Lj/cotid^)  were 
gathered,  sometimes  eight  or  ten  in  a  group.  Tlie  purpose  in 
choosing  tliese  elevated  spots  is  quite  apparent,  the  breeze  being 
much  stronger  there  than  close  to  the  surface  of  the  earth,  and 
consequently  affording  much  better  facility  for  flight.  The  pres- 
ence of  a  deli1>erate  and  wise  volition  is  all  the  more  evident  from 
tlie  fact  that  the  Lycosidse  are  ground  spiders,  and  are  rarely  found 
in  such  positions  as  the  above.  They  had  certainly  mounted  to 
the  top  of  the  fence  with  the  settled  purpose  of  taking  advantage 
of  the  stronger  breeze,  and  the  better  "send  off"  which  the  supe- 
rior height  afforded.  He  found  that  the  threads,  spread  out  by 
spidcrlings  on  the  grass  stalks,  which  floated  quite  lazily,  when 
the  stalks  were  broken  off  and  lifted  higher,  immediately  flattered 
off  briskly,  and  soon  carried  the  little  arachnid  away  with  them. 
Fortunately,  the  posts  suited  the  observer's  convenience  qatto  as 
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mach  as  the  spiders',  and  he  could  easily  notice  the  methods  of 
the  miniature  balloonists. 

The  very  top  of  the  post  was  generally  chosen  as  tlie  point  of 
ascent.  The  first  position  was  to  turn  the  face  in  the  direction 
from  which  the  wind  was  Mowing.  Then  the  alnlomen  was  ele- 
vated to  an  angle  of  al)out  45^,  and,  at  the  same  time,  the  eight 
legs  were  stiffened,  thus  pushing  the  bo<h'  upward.  In  order  to 
permit  this  movement,  the  claws  were  brought  in  somewhat,  but 
not  beneath  the  iKxly,  so  that  when  tiie  legs  were  stiffened  the 
1>ody  stood  high  above  the  surface.  From  the  spinnarets  at  the 
ai)ex  of  the  abdomen  a  single  thread  was  exuded,  and  rapidly 
drawn  out  by  the  breeze,  until,  by  reason  of  its  delicac}',  it  was 
lost  to  eyesight.  Four,  five,  even  six  feet  of  the  line  would  at 
times  be  in  view.  Onidually  the  legs  were  inclined  in  the  direc- 
tion of  the  breeze,  and  the  joints  straightene<l  out.  The  foremost 
pair  of  legs  sank  almost  to  the  level  of  the  post;  and  these  cs\ye- 
cially,  but  indeed  all  the  legs,  and  the  entire  attitude  of  the  crea- 
ture, presented  the  appearance  of  an  animal  resisting  with  utmost 
force  and  tension  of  muscles  the  effort  of  some  superior  power  to 
snatch  it  awny.  Suddenly  and  simultaneousl}''  the  eight  claws 
were  unloosed,  and  the  spider  mounted  with  a  sharp  bound  into 
the  air,  and  went  careering  away  across  the  meadow,  at  a  rate 
more  or  less  rapid  according  to  the  velocity  of  the  wind. 

The  utmost  care  was  used  to  determine  whether  in  this  upward 
bound  the  volition  of  the  spider  had  any  further  agency  than  the 
simple  unclasping  of  the  feet  from  the  post.  Owing  to  the  ex- 
treme difficulty  of  such  an  observation,  he  could  not  speak  with 
absolute  confidence,  but  was  able  to  satisfy  his  own  mind  that 
the  aeronauts  always  vaulteti  upward  and  clear  of  the  post  at  the 
moment  of  releasing  their  hold.  That  this  was  so  in  many  cases, 
at  least,  he  could  hardl}'  be  mistaken.  A  similar  action  was  fre- 
quently obser\'ed  among  the  spiders  before  the  final  flight.  Some- 
thing was  noticed  a  little  like  the  frolicsome  pranks  of  kittens  or 
Iambs.  One  would  rush  up  to  another,  who  thereupon  would 
immediately*  change  position,  either  by  running  or  quickly  vaulting 
to  another  part  of  the  post.  At  times  the  leap  would  be  made 
away  from  the  post,  but  the  buoyancy  of  the  thread  which  had 
been  exuded  being  insufllcient  to  overcome  the  weight  of  the 
spider,  instead  of  rising  into  the  air,  the  creature  returned  to  the 
post,  or  struck  upon  the  adjoining  rail.  In  these  and  similar 
movements,  Mr.  McCook  was  able  to  detect  distinctly  the  vaulting 
action  of  the  spider,  and  the  eye^  being  thus  familiarized  with  the 
movement,  was  less  liable  to  be  deceived  in  the  more  diflicult  ob- 
scr^'ation  of  the  quick  spring  at  the  time  of  the  aerial  flight.  The 
posts  and  part  of  the  rails  adjoining  were  covered  with  threads 
adhering  to  the  wood,  and  streaming  out  into  the  air.  These 
were  the  result,  in  part,  of  the  feints  at  flight  just  referred  to;  but 
were  partly  owing  to  another  cause.     The  spiders,  previous  to 
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flight  or  vaulting,  attached  themselvea  to  tlie  ])f>st  in  the  maoner 
uommon  to  moat  of  their  order.  The  apex  of  the  iibftomen  wm 
thrust  tloivn  upon  the  surface,  n.nil  the  liquid  silk  at  the  aamc  lime 
exuded  from  the  spinnareLa  was  thus  enuseil  to  ailhvre  thi'rirln. 
As  the  creature  moved  sway,  the  threail  waa  run  out  into  litic  and 
gave  the  spider  a  Urui  attachment.  It  traa  n  quoslion  whelbvr 
this  anchorage  is  always  made  |)rori<iMs  to  IliKlit,  ami  whether  the 
thread  is  cut  immodialclv  hefore  tlic  ascent  f  Tho  obsorvntionii 
made  all  pointed  to  an  aiflrmatlve  answer;  Imttiie  matter  was  noi 
positively  settled. 

The  attemjjt  was  marie  to  follow  some  of  the  aeronnats  beyond 
the  point  of  ascent.  The  diJlieulty  of  Ketling  tho  oliject  in  posi- 
tion relative  to  the  stin  favurnliie  for  auch  nhservatlon,  the  motion 
of  the  air  which  caiTied  most  of  the  spiders  upwaril,  ns  well  an 
the  rapidity  of  the  flight,  frustrateil  many  atteinjtLs.  A  position 
was  finally  taken  lieside  one  of  the  posts  of  tho  hnrs,  which,  bcin^ 
opened,  gave  a  point  uf  oliservation  with  the  back  to  the  sun,  the 
eye  upon  the  oliject,  and  a  fair  opportunity  to  follow  it  without 
tiie  delay  of  leaping  over  a  high  fence,  which  before  Iijid  been  be- 
tween the  observer  and  tiie  course  of  the  spider  before  the  wind. 
Fortune  favore<l  patiem-e,  and  at  last  a  spider  took  flight  fu  n  line 
which  was  little  higher  than  tho  face.  Following  tho  arachnid  nt 
a  moderate  run,  with  the  eye  held  closely  upon  it,  it  was  ohiwirvril 
that  the  position  of  the  liody  was  soon  reversed,  that  is,  the  head 
was  turned  in  the  dii'eetion  toward  which  the  wind  was  blowing, 
instead  of  toward  the  point  from  which  it  blew,  as  before  the  as- 
cent. Thus  the  long  thread  whicli  streamed  out  above  the  aero- 
naut inclined  forwaixl,  and  at  the  top  was  in  advance  of  its  head. 
It  was  also  observed  tliat  the  legs  were  spread  out,  and  that  they 
had  been  united  at  the  feet  by  delicate  filaments  of  silk.  The 
action  by  which  this  spinning  work  was  accomplished  was  not 
noticed,  owing  to  the  smallncss  of  the  creature,  the  rapidity  of  its 
movements,  and  the  difficulty  of  such  an  exceptional  mode  of  oh- 
servation.  But  the  fact  was  noted.  The  reason  naturally  sug- 
gested for  it  is  the  increased  buoyancy  resulting  from  the  increased 
surface  thus  offered  to  the  resistaiiee  of  tlie  air. 

The  spider  was  followed  for  a  distance  of  eighty  feet,  when  it 
gradually  settled  downward  upon  the  meadow.  Before,  or  rather 
during  this  descent,  a  small,  white,  flossy  ball  of  silk  was  seen 
accumulating  at  the  month  of  tlie  spider,  which,  with  the  peculiar 
motion  of  the  forefeet,  palps,  and  mandibles,  at  once  suggested 
the  drawing  in  of  a  thread.  This  behavior  is  not  infrequent  with 
spiders  under  otiier  circnmstances  ;  but  it  l>ecame  especially  in- 
teresting at  that  moment,  for  at  once  it  suggested  an  act  of  volition 
on  tlic  part  of  the  lycosid,  by  which  it,  in  a  measure  at  least,  might 
control  its  descent.  Evidently  the  shortening  of  the  overhanging 
thread  operated  like  the  furling  of  sails  upon  a  vessel,  and  de- 
creasing the  motion  of  the  spider,  increased  the  influence  of  gravity 
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upon  the  body,  which  thus  sank  toward  the  ground.  At  the  same 
time,  the  diminution  of  surface  of  tiie  thread  above,  and  the  in- 
crease of  bulk  at  the  mouth,  decreased  the  buoyancy  of  the  whole, 
and  allowed  the  creature  to  fall.  Exactly  the  same  eflect  was  thus 
produced  by  the  spider-aeronaut,  and  by  a  strikingly  analogous 
mode,  as  the  human  aeronaut  accomplishes  when  he  contracts  the 
surface  of  his  balloon  by  causing  the  inflating  gas  to  escape. 

Some  observations  were  made  at  the  same  time  upon  the  aerial 
flights  of  several  species  of  small  orbweavers.  These  were  sta- 
tioned upon  the  tall  grasses  and  weeds,  from  which  innumerable 
cords  of  spider-silk  were  streaming,  and  upon  which  similar 
threads  were  twisted  and  meshed  by  the  eddies  of  the  wind,  and 
the  passing  of  the  spiderlings  from  point  to  point.  The  attitude 
of  most  of  these  was  one  of  expectation.  Only  two  were  observed 
in  actual  flight,  and  one  of  these  was  assisted.  The  nearness  to 
the  ground  and  the  shelter  of  the  surrounding  herbage,  may  have 
retarded  the  process.  However,  this  greater  deliberateness  is 
quite  in  iiarmony  with  the  phlegmatic  orbweavers,  just  as  the 
energy  of  the  Lycoaidas  in  mounting  tlie  fence,  and  their  haste  to 
be  off,  is  characteristic  of  that  group,  who  are,  indeed,  in  their 
vigorous,  stirring  activities,  quite  typical  Americans.  The  little 
orbweavers  were  hanging  upon  the  lower  part  of  the  floating 
strings  near  the  point  of  attachment  to  the  grass.  Their  backs 
were  downward  and  their  heads  outward  or  toward  the  free  end 
of  the  thread.  The  first,  second,  and  fourth  pairs  of  legs  were 
stretched  along  the  thread,  and  the  third  and  shortest  pair  were 
held  ofl^,  curved,  the  feet  apparently  united  to  the  main  thread  by 
taut  filaments.  This  position,  so  far  as  could  be  determined,  was 
maintained  after  flight.  In  some  cases  a  series  of  two  or  three 
puffs  or  pellets  of  floss  were  gathered  around  the  thread  between 
its  free  end  and  the  spiderling.  They  were  generally  cone-shajK^d, 
the  a|)ex  toward  the  spider.  In  form  tliey  were  not  unlike  the 
])ellets  which  one  used  to  see  gatheriug  upon  the  roll  of  wool  as 
it  passed  from  the  fingers  of  our  maternal  ancestors  into  the 
whirling  "  flj'ers"  of  an  ohl-fashioned  spinning  wheel.  Perhaps 
they  may  have  been  wrought  by  a  similar  process,  the  twisting  of 
the  loose  thread  through  the  action  of  the  wind,  and  the  counter- 
action of  the  spider. 

The  above  observations  were  the  most  complete  and  satisfactory 
which  Mr.  McCook  had  been  able  to  make,  but  he  referred,  in 
further  illustration  and  confirmation  of  these,  to  the  results  of 
observations  and  experiments  of  several  previous  years.  In  the 
closing  days  of  October,  if  the  weather  have  the  usual  mildness 
of  that  period,  these  aerial  flights  may  be  seen  from  almost  any 
open  spot  of  countrj'-side.  The  29th  of  October,  1875,  was  espe- 
cially remarkable  for  the  exhibition  of  this  habit.  All  the  .young 
of  the  spider-fauna  seemed  to  be  afloat.  It  was  like  the  simulta- 
neous outbreaking  among  our  children  of  the  annual  fury  for 
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spocini  prnmoe.  niarbleH,  tops,  jumping  vopo  or  boop.  The  nir  wm 
fllleJ  wiih  floating  fllntuiiiits  of  spiuniug-work.  I'assiitg  niong 
the  public  sqiiures  of  Philadelphia,  Mr.  MoCook  nrreetcrl  and 
examinetl  some  of  these  ;  the  prevalent,  indeed  It  mlglit  lie  oaid, 
the  iiiivai-ying  type,  waa  the  single  thread,  long,  with  a  ftoasy  tuft 
of  irregular  form,  but  cominonty  hammoek-ahnpeil,  nl  or  ncftr  the 
middle  of  the  line.  A  smnll  diptcrciuK  insect  was  fixind  t-nlangled 
upon  one  of  these  threHiIa.  Fniimount  Park  wjis  filled  with  tlie»e 
excuraiouiHtm.  All  day  long  the  fdamentu  wore  flnKting  aeroM 
tho  Sehuylkill  Uiver,  entangling  with  the  duciis  and  xmokiMttaek* 
of  p&ssing  steamboats,  and  with  the  persons  of  passengers  and 
creivB.  One  of  the  latter  uniighl  a  number  of  the  IhrcaiU,  on 
which  he  found  Bmall  spiilera,  and  on  tliree  tlireoiis  litUo  flies. 
The  next  day  Mr.  McCook  saw  some  of  these  attenuated  balloons 
float  across  the  river  at  a  height  of  from  60  to  TO  feet,  and  cnttn- 
gie  with  trees  upon  the  high  bluff.  The  temgteralure,  however, 
had  fallen  several  degrees,  and  comparatively  few  of  the  nt'ronaiibi 
were  aflost.  The  floating  lilamenta  while  lit  motion  preserved 
generally  a  croncent  or  horse-ahoe  shape,  the  "  horna"  or  fork* 
nearly  eqnal  in  length  or  not  greatly  unequal,  aud  pointed  toward 
tlio  direction  of  tho  wind.  At  or  near  the  point  of  carvniuru  or 
rlivergenoe  was  the  putf  of  floss  or  "  basket"  as  it  might,  |>erhspa, 
be  called. 

Mr.  MeCook,  in  conclusion,  referred  to  experiments  which  lie 
had  made  afield  aud  from  liia  study-window  with  young  apiders, 
pBi'ticularlj  the  young  of  Agalena  nieiHo,  the  speekled  tubeweaver. 
When  let  loose  into  tlie  nir  from  tlie  linger-tip,  thu  spiderlings 
floated  out  by  a  single  thread  which  was  always  and  instantly 
first  attached  to  the  finger.  At  first,  the  head  was  outward,  the 
abdomen  being  toward  the  hand,  from  the  apex  of  which  the  long 
superior  spinnerels  diverged.  Presently  the  little  creature  turned 
and  cost  out  a  thread  behind,  when,  if  permitted,  it  would  usually 
clamber  up  the  original  thread  to  the  finger.  When  this  was 
broken  off,  the  spider,  seated  midway  of  the  two  filaments,  floated 
off  and  outward,  and  was  lost  to  sight.  Again,  by  an  eddy  of  the 
air,  the  thread  would  be  thrown  backward  and  upward  and  catch 
against  the  wall  upon  which  the  little  voyager  would  anchor.  At 
otlier  times,  much  to  his  surprise,  after  the  thread  had  been  quite 
lost  to  view,  and  the  spider  was  supposed  to  bo  far  away  upon  its 
flight,  it  would  descend,  as  from  the  clouds,  and  send  out  its 
silken  grapnels  against  the  observer's  cheek  or  nose.  The  will  of 
the  little  spider  seemed  to  have  no  control  over  these  movements, 
which  apparently  were  always  wholly  at  the  mercy  of  the  wind. 
However,  the  manner  of  accomplishing  the  aerial  flight  by  means 
of  the  buoyancy  of  a  single  thread,  or  rather  of  two  threads  united 
at  or  near  the  middle,  was  quite  in  accord  with  the  methods  above 
described.  Reference  was  also  made  to  the  remarks  of  Other  ob- 
servers which  were  compared  with  those  here  given. 
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A.  H.  Franciscus,  ITenry  Pemberton,  Jr.,  Henry  Cope  Haines, 
Oswald  J.  Heinrich,  and  Win.  R.  Wharton  were  elected  members. 

Dr.  H.  Halloway,  of  Laporte,  Ind. ;  Dr.  Robt.  Wiedersheim,  of 
Freiburg  i.  B.;  Carl  Semper,  of  Wurabiirg;  Cbas.  Brongniart,  of 
Paris ;  and  George  Bowdler  Buekton,  of  Weycombe,  Haslemerei 
England,  were  elected  correspondents. 

The  following  was  ordered  to  be  printed : — 
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^aa  siovniOAsoE  of  tbk  djaketebb  of  the  nrcieoss  ni  RODsm. 

BY  JNO.  A.  BVIlKfl. 

Upon  mnhing  seotlons  of  the  culling  or  iuciaor  teeth  of  various 
apeciea  of  rodents  niid  lutluiit-like  unimnla,  it  la  ubsorvcil  that  u 
'great  disparity  exists  cimongst  the  various  forms  in  rc«i>c(^l  to 
-the  ratio  of  Iho  an tcro- posterior  to  tlioir  lran4verst>  diatnclers. 
This  character  ig  aufflcienti)'  marked  to  divide  the  onter  into  two 
Vbar ply-dull neil  groups  ua  follows; — 
a  Incisors  wider  tlinn  tliick  ;' 
J  "  thicker  than  wide. 
A  nnmlicr  of  spccios  falling  um  er  the  dctlnition  of  gronp  a 
maybe  nrrauged  in  a  series  in  which  the  fliinl  terms  spproacli 
'gronp  /),  tliiia,  Megotherium,  Lfpug,  Lnr/oniifit,  and  PhaM-olomya, 
the  inarsiipinl.  In  tlio  same  way, a  scries  may  be  arranged  wliieb 
iShnll  represent  a  gradual  intensification  of  tho  character  a*  iiidi- 
'Mted  in  the  deflnitlon  of  group  6,  thua,  Cantor,  Lagontomt*, 
ijCavia,  jtfwn,  Calamodov,  and  Anchi  padu*,  amongst  TKnilodonta; 
Sciurue  and  C/ieiromijs,  amongat  primates.  The.  curvature  of 
the  njjper  incisors  in  g'voiip  a  is  greater  than  in  b,  t!i;it  i=,  nti  nrr 
which  will  coincide  with  their  curvature  is  tlio  segment  of  a 
smaller  circle;  in  both  groups  the  curvature  of  the  lower  incisori 
is  less  than  that  of  the  upper  ones.  In  the  last  and  extreme  type 
of  group  a,  the  an tero- posterior  diameter  of  the  lower  inner  in- 
cisor is  to  its  transverse  as  1  is  to  3  ;  conversely,  in  the  extreme 
forms  of  group  b,  the  antero-posterior  diameter  very  greatly  ex- 
ceeds the  transverse,  the  ratios  being  aa  3,  or  even  more,  is  to  I. 
These  contrasts  become  visually  apparent  in  the  cut,  where  the 
diagrams  of  cross-sections  of  incisors  of  rodents  and  rodent-like 
animaU  all  stand  in  the  same  position  with  reference  to  fore  and 
aft  and  lateral  directions. 

The  two  groups  may  be  further  distinguished  aa  foUowa: — 

a  Gnawing  apparatuB  not  so  powerfully  developed  or  specialized ; 

Temporal  muacles  feeble,  or  inserted  very  cloao  to  condyles  ; 

CrowDs  of  inciBors  widely  separated  from  pterygoid  proceaBes ; 

Incisive  alvenli  extending  aB  far  aB,  or  ft  little  further  back  thaa,  the 

symphyslB  maudibuli. 

■  Tills  grouping,  It  Bhould  be  remembered.  Is  euUrely  morphological. 
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b  Gnawers  of  hard  substances ;  incisors  greatly  developed  ; 
Temporal  muscles  and  pterygoid  processes  strongly  developed  ; 
Crowns  of  incisors  relatively  near  pterygoid  processes  ; 
(Masseters  greatly  developed,  Cantor)  ; 

Incisive  alveoli  extending  beyond  symphysis  mandibuli,  and  oAen 
reaching  to  the  base  of  the  pterygoid  processes. 

The  diametrically  opposite  structural  characters  pointed  out 
signify  more  or  less  diametrically  opposite  habits.     The  genera 

of  group  a  have  relatively  weak  incisors 
as  compared  with  those  of  6,  which  is  in 
obvious  correlation  with  the  feebleness 
with  which  they  manifest  the  gnawing 
habit.  Whatever  may  have  been  the  ways 
in  which  the  wciBors  of  3Ie8otheruim  were 
used,  it  is  verv  evident  that  thev  could 
never  have  been  used  in  the  same  way  as 
those  of  the  squirrel  and  beaver.  Thej' 
appear  to  have  been  wholly  adapted  for 
cropping  herbage,  and  not  in  the  slightest 
degree  for  gnawing.  The  Leporidas  and 
Lagomyidee  with  their  feeble  incisors 
have  also  a  very  moderately  developed 
gnawing  habit,  which  is  in  accordance 
with  the  weakness  of  their  incisive  me- 
chanism. The  presence  of  an  accessory 
pair  of  incisors  of  weaker  development 
in  the  lower  jaw  of  Mesotherium  and  in 
the  upper  jaw  of  the  Leporidse  and  Lago- 
myidse^  the  deciduous  outer,  upper,  and 
lower  pairs  in  Cheiromys^  the  apparent 
continuity  of  the  incisive  with  the  molar 
series  in  the  Tasniodonta^  give  us  a  hint 
as  to  the  probable  manner  in  which  the 
evolution  and  functionalization  of  the 
median  anterior  pair  of  teeth  (incisors) 
came  about  in  the  gnawers  and  aberrant 
gnawing  forms  of  other  orders. 

It  may  be  said,  in  a  general  way,  that 
the  excess  of  the  antero-posterior  diame- 


a,  cross-section  of  a  lower, 
h,  of  an  upper,  incisor  of  the 
sqalrrel ;  c,  do.  of  a  lower, 
and  <l,  of  an  upper,  incisor  of 
tke  beaver ;  e,  do.  of  an  upper, 
and/,  of  a  lower,  incisor  of  the 
hare :  g,  cross-section  of  a  low- 
er Incisor  of  Calatnodon  tim- 
pits  (after  Cope) :  h,  do.  of  an 
upper,  and  i,  of  a  lower,  incisor 
of  C3keiromp)t  ;  /,  do.  of  an  up- 
per Incisor  of  Mesotherium  erU- 
iaium  ;  Ir,  do.  of  an  upper  inci- 
sor of  (ktiogsny^  ;  {,  do.  of  an 
upper  Incisor  of  Hydroehcerus  ; 
m.  the  form  of  the  obliqucly 
wom  face  of  an  upper  incisor  of 
Phaseolmnpt ;  n,  cross-section 
of  both  upper  incisors  of  Catta 
mperea.  The  anterior  portions 
of  the  sections  look  towards  the 
lefl  hand. 
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ter  of  the  ohieel-Uko  inuUars  of  group  6  over  their  transverse 
one  is  In  obvious  cori'elntinn  urilli  the  litirdnesB  of  the  sub- 
etunccs  which  they  are  desigueil  to  cut.  The  illuatrnliuiis  nhk-h 
verify  this  asaumptinu  are  suHiciontly  striking  to  makf  the 
princijilc  clear.  I  will  uitc  lint  four.  The  lienvcr  is  notorious  far 
the  niagnitiKle  of  the  work  he  will  accomplish  with  iii"  hu»y 
Jaw»  au'l  incisor  teeth,  wliicli  arc  in  tlie  form  of  curved,  ituh- 
triangular  prisma:  a  form  well  adapted  to  secure  strength,  and 
ftequenlly  met  with  amongst  tlie  envied,  poronplncs,  ami  chin- 
ehillns,  though,  in  the  latter,  a  cross-section  often  approaches 
move  tiie  form  of  an  e  with  Its  most  scute  angle 

pointing  in  a  back)  his  form  of  tooth,  of  course, 

huB  the  snine  me  to  resist  breaking  strains  as 

tliat  with  the  sioca  n  as  in  the  sqiiirrt^l.     Ini-isor 

teeth,  pyriform  in  seciin  in  the  guinea-pig  and  tiic 

fossil    Tieniodont    Calan^w^ .•  like    the   last,  hus    similtr 

mechanical  advantages.     1  el,'  witli  it«  power  of  gnaw- 

ing the  exceedingly  hai'd  f  nuts  to  obtain  their  nntri- 

tious  contents,  is  a  acci  example.    Tho  de*ttiiclive 

abilities  of  mice  ami  rais  are  )  the  form  of  their  inciagrs 

and  powerful  niiissett'r  muscles.  stly,  Chtfiromi/n,  the  hiseoti- 

vorous  lemuiine  primate,  beaver-like,  gnaws  open  the  borrow  of 
its  prey,  the  larvee  of  wood-boring  insects.  The  incisors  of  this 
group,  constructed,  as  they  arc,  with  reference  to  the  use  of  the 
least  amount  of  material,  are  still  further  strengthened  by  their 
form;  that  is,  they  are  curved  in  such  a  way  as  to  cause  the  lines 
of  greatest  strain  to  pass  longitudinally  through  a  great  part  of 
the  mass  of  the  tooth.  This  end  is  attained  in  the  beaver  and 
squirrel  by  an  admirable  arrangement  of  the  masseter  muscles, 
the  fibres  of  which  are  disposed  in  lines  parallel  to  that  of  the 
greatest  strain  exerted  upon  the  lower  incisors.  This  arrange- 
ment of  muscular  fibres  also  admits  of  the  applioation  of  the 

■  One  African  species  is  reported  as  gnawine  ivory,  by  H.  Da  Cbailla, 
but  only  on  the  authority  of  thf  natives.  He  has  unmed  it  on  Ihli  accoaitt 
Seiiirui  tborioorut  (see  Proc.  Boston  Soc.  Nat.  Hist,  vol,  vli.  p.  363). 
Prof.  Cope  itiforms  me  that,  na  the  plaina,  the  Tallen  antlers  of  deer  are 
gnawed  by  rodents ;  >in(I  some  assert  that  thej  are  entirely  estea  up  in  Ibis 
way,  wlilcb  la  beld  to  account  Tor  the  inrrequency  with  wblch  thej  are 
ouiid  where  many  thousands  are  annually  shed. 


187*7.]  NATURAL  SCIENCES  OF   PHILADELPHIA.  317 

whole  of  their  power  without  mechanical  loss,  which  would  not 
be  the  ease  did  not  such  parallelism  exist.  Whatever  strain 
passes  transversely  through  the  teeth,  and  which  ma}'  more  pro- 
perly be  regarded  as  breaking  strain,  must  pass  through  their 
long  diameter;  in  this  way  the  same  mechanical  advantage  is 
secured  as  where  a  builder  places  a  horizontal  beam  in  such  a 
position  that  the  greatest  strain  shall  fall  through  its  greatest 
diameter. 

The  foregoing  facts  may  then  be  interpreted  thus : — 

1.  Where  the  incisors  are  wider  than  thick,  the  gnawing  habit 
is  feebly  developed. 

2.  Where  the  incisors  are  thicker  than  wide,  the  gnawing  habit 
is  greatl}^  developed. 

That  is  to  say,  a  certain  manner  of  using  the  incisor  teeth  (to 
gnaw)  has  been  a  continuous  stimulus  to  which  growth  force  has 
been  as  continuously  responsive.  The  opposite  forms  of  develop- 
ment have  thus  been  the  result  of  stimuli  differing  in  kind  and 
degree.  According  to  this  view,  plastids  are  brought  in  increased 
numbers  wherever  an  increased  amount  of  work  is  to  be  done, 
while  at  tiie  same  time  an  increased  waste  of  structure  is  going 
on,  solely  by  the  operation  of  the  above  causes,  while  those  causes 
are  in  and  of  tiiemselves  wholly  passive.  Illustrations  imme- 
diately occur  to  us  where  we  have  the  working  of  such  principles 
displayed:  in  muscular  work,  massage  and  alterations  in  the 
form  of  parts  due  to  the  establishment  of  new  and  approximately 
normal  relations  with  the  environment,  as  happens  in  unreduced 
dislocations  and  fractures;  the  thickening  of  the  epidermis  of  the 
knee,  as  on  the  sole  of  the  foot,  and  due,  like  the  last,  to  frequent 
and  similar  contact  with  the  earth  as  a  passive  stimulus. 

The  significance  of  accessory  rudimentary  incisors  present  in 
some  forms  of  true  rodents,  as  pointing  to  the  manner  in  which 
the  evolution  of  the  rodent  type  of  dentition  took  place,  may  be 
overrated,  yet,  when  it  is  borne  in  mind  that  in  other  groups  the 
appearance  of  diastemata  between  the  different  kinds  of  teeth 
took  place  graduall}-,  and  in  a  way  which  unmistakably  shows 
the  gradual  steps  of  the  process,  we  ma}'  be  excused  for  thinking 
the  same  to  have  been  the  case  here,  although  without  positive, 
tangible  evidence  in  the  shape  of  intermediate  fossil  forms  that 
exhibit  such  a  passage  from  the  ordinary  type.  We  have  four 
instances  pointing  towards   a  progressive  functionalization  of 
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,ibe  mtclUn  pair  or  incisorR  as  gnawing  teetli,  and  this,  taken 
^together  witli  the  evlilwiceyielrtwl  ly  their  forms  in  section,  in- 
idut-us  IIS  to  venture  Hie  rellection  that  tlie  more  severe  strnitm  to 
'iihieli  they  were  aulijected  Ijy  enforced  or  iutelligeutly  assumed 
'^laiigea  of  habit  wore  the  initiatory  agents  in  causiug  litem  Ut 
wBunie  their  present  funns — Hiich  forms  ns  were  livst  nilaplod  lc> 
LlttBist  great  strain  without  brualiing.  I  am  avrare  that  this  reta- 
ken botweeu  fimctiuu  and  atiucture,  in  the  case  of  tlic  incisors  of 
indents,  hns  been  [loltited  otit  long  since,  liut  it  scewB  to  hsv<- 
(been  coldly  received  liy  most  anatomists,  perliHps  l>ccniisc  not  in 
"Bccoidance  with  the  tlioory  of  apecial  oreationa.  Not  wishing  to 
discuss  the  merits  of  sitch  an  oiiji-otion,  it  se^ms  to  us  far  more 
reasoutible  to  liclicvc  that  organisms  arc  gradually  shaped  (molli- 
fied, trnnsiniitcd)  by  forces  under  the  snrveillAtice  of  an  onlerly 
reigii  of  law,  i.e.,  to  a  series  of  mechanical  causes  producing 
morpliological  cfTevtH,  tliiin  to  reao  ,u  au  endless  chain  of  special 
e!flH3(ltents  to  aci.'oimt  for  the  fncts. 

In  respect  to  the  changes  iu  the  mandibular  articulation  and 
rmnscular  motor  apparatus  of  the  va  oi  Rodentia,  I  venture  to 
!«nggest  that  these  have  had  at'  ■  ;in  similarly  duo  to  enforced 
or  intelligently  as8iiTnc<l  chnngi  i  tli«  mode  in  which  their 
functions  were  exercised.  The  molar  teeth  have  also  been  modi- 
fled  by  the  same  agency,  as  will  be  shown  elsewhere. 
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December  4. 
The  President,  Dr.  RuscHENBERaER,  in  the  chair. 
Twenty-nine  members  present. 

On  the  Introduction  and  Disappearance  of  Plants. — Mr.  Isaac 
C.  Mabtindale  spoke  of  the  appearance  of  plants  in  certain  locali- 
ties, where,  heretofore,  they  had  not  been  detected,  and  of  their 
disappearance  from  sections  where  formerly  they  were  quite  plen- 
tiful. He  stated  that  Pinus  viitis  was  at  one  time  abundant 
in  this  region,  and  extended  northward  into  New  England  ;  but 
that  it  was  believed  now  to  have  entirely  disappeared  from  its 
northern  localities,  and  it  was  thought  by  some  persons  to  have  dis- 
appeared from  New  Jersey  also  ;  he  had,  however,  detected  one  tree 
near  Gloucester  City  the  past  summer,  and  had  recently  found 
on  a  high  edge  of  ground  near  Moorestown  a  strip  of  woodland, 
which  contained  a  large  number  of  trees,  nearly  all  of  which  were 
from  eighty  to  one  hundred  feet  in  height,  and  eighteen  inches  or 
more  in  diameter  at  the  base  ;  a  few  trees  of  the  same  species  were 
growing  in  an  adjoining  field,  where,  the  owner  of  the  land  in- 
formed him,  grain  had  been  harvested  in  the  early  part  of  the  pre- 
sent century,  showing  the  growth  of  wood  to  have  been  very  rapid. 
On  examining  these  trees  he  found  evidence  of  a  periodicity  in 
their  fruiting ;  it  being  well  known  that  the  species  of  pines  in 
this  section  require  two  years  to  perfect  their  fruit.  This  3'ear  a 
considerable  number  of  cones  had  set  on  the  branches,  but  those 
which  formed  last  year,  and  were  now  full  grown,  were  very  few 
indeed,  and  the  mass  of  cones  which  were  first  noticed  were  chiefly 
those  which  matured  last  year  or  before,  and  had  long  since  opened 
and  discharged  all  of  their  seed.  As  is  well  understood  among 
farmers  and  nurser^^nen,  apple-trees  do  not  produce  abundantly 
every  year,  but  seem  to  have  periods  of  great  fruitfulness.  He 
thought  a  similar  condition  existed  in  Pinits  mitis^  which  might 
be  ofiered  as  one  reason  for  its  gradual  disappearance,  it  being  evi- 
dent in  view  of  the  doctrine  of  "the  survival  of  the  fittest"  that  a 
tree  which  formed  fruit  once  in  two  years,  which  fruit  required 
two  years  to  come  to  maturity,  could  not  maintain  a  position 
as  if  the  conditions  were  otherwise.  Should  any  of  the  occur- 
rences of  earl}'  or  late  frosts,  severe  drought,  an  extreme  degree 
of  rain-fall,  prevail  on  the  fruit-bearing  years,  which  would  not  be 
an  unusual  thing,  it  is  apparent  that  the  chances  of  ))erpetuating 
its  kind  would  be  lessened  in  a  corresponding  degree.  As  evi- 
dence of  these  conditions  having  to  some  extent  existed  in  the 
past  he.  found  that  but  very  few  of  the  seeds  which  have  been  per- 
fect^f had  germinated  so  as  to  produce  young  trees ;  the  greater 
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imrt  of  tlic  trees  now  Htniidiiig  njipcnierl  to  l>e  on  the  decline,  ami 
■when  tliey  arc  gone  tUeie  is  Iml  little  to  ItuiUl  a  bopo  OH  for  a  «uo- 
Bsion  of  tlie  same  species. 

Oircumxpeclion  of  Anl». — I'rofi?«flor  Lgidy  retanrkci)  that,  s 
ttninbei'  of  years  ago,  lie  Imd  been  led  to  an  obscrvaiion  on  tke 

''ilttle  led  ant,  sometimes  a  Rretit  peet  to  our  dwellings,  wliicli 
•■would  indicate  a  ready  disposition  to  become  ciroumspoLt.  Wlion 
':hfi  pnrcbHsed  his  present  I'esidence,  nliile  it  was  tiitdergoing  smnc 
mpnirti,  lie  noticed  a  fragment  of  bread,  left  by  a  workman  In  oin' 
nt  tlie  Etecond-story  rooms,  sirarming  with  nnla.  .Appreliendiii;; 
that  the  bouse  was  seriously  inleated,  to  ascertain  irhetlier  it  wiin  >>n 
ibe  placed  a  piet         s-  '      y  room  from  tlie  cellar  to  tlio 

iflttic.    At  noon  ,  covered  with  ant*.    Hnt'ing 

ittroviiled  a  en  ^  tli  pieco  was  picked  itp  wiili 

ijbruepH  and  titi        ^  iLoil.    The  caku  was  repliiced, 

«od  in  the  ever..       I  ■"sverod  witli  ants.    The  same 

iprocoss  was  gon,     '<'  og  two  days,  morciag,  noon, 

and  night.    Tlie  uuri  r  of  ants  had  greaily  dimiti- 

Ib hod,  and  on  the  fou  none,    lie  at  tirat  supposed 

-the  ants  liud  all  btH  in  the  attic  be  observed  a 

Itw  feasting  on  som        i.  s,  whieli  led  him  to  Rnsiit-et 

itbnt  ihe  rumiiining  anui  In  nspiuions  of  the  swnct  cake. 

^3So  accordingly  distributtm  the  liouse  pieces  of  bacon, 

which  were  afterwards  ruui  ng  with  anL«.    This  was  re- 

peated with  the  same  resnit  .-,.  ^etviu\  day.  wlicii,  in  like  manner 
with  the  cake,  the  ants  finally  ceased  to  viail  the  bacon.  Pieces 
of  cheese  were  next  tried,  with  the  same  results;  but  with  an  un- 
doubted thinning  in  the  multitude  of  ants.  When  the  cheese 
proved  no  longer  attractive,  recollecting  the  feast  on  dead  flies  in 
llic  attic,  dead  gvasslioppera  were  supplied  from  the  garden.  These, 
again,  proved  too  much  for  the  ants ;  and,  after  a  few  days'  tinal, 
neitlier  grnsshoppcrs  nor  anythit^  else  attracted  them  ;  they  ap- 
pear to  have  been  tliorougbly  exterminated,  nor  bas  the  bouse 
since  been  infested  with  tbera. 


December  11 
The  President,  Dr.  Ruschbnbbrger,  in  the  chair. 
Twenty-sis  members  present. 

Decembeb  18. 
The  President,  Dr.  Rubchxnberqbk,  in  tbe  chair. 
Twenty-nine  members  present. 
The  death  of  John  McAllister,  Jr.,  was  announced. 
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A  Dog  with  Supernumerary  Toes. — Mr.  Rtder  remarked  that 
he  had  recently  seen  a  dog  with  five  toes  on  both  hind  feet,  but 
upon  a  careful  examination  it  was  found  that  the  metatarsals  of 
the  extra  inner  toes  were  entirely  absent,  there  being  no  apparent 
Testige  of  a  metapodial  ossification  in  the  pouch  of  skin  that  sup- 
ported the  distal  ungual  bone  with  its  nail  and  that  connected 
these  with  the  tarsus.  They  seemed  to  hang  rather  loosely,  and 
to  be  rather  in  the  way  than  of  any  use.  In  the  absence  of  meta- 
tarsals, and  indeed  of  all  appearance  of  ossifications,  except  the 
ungual  ones,  they  differed  from  somewhat  similar  abnormal  con- 
formations of  feet  in  dogs,  figured  in  DeBlainville's  Osteographies 
where  one  is  represented  with  six  toes,  there  being  two  extra 
inner  ones. 

Bhizopods  in  an  Apple-tree. — Professor  Leidy  remarked  that,  a 
couple  of  weeks  ago«at  Swarthmore,  while  waiting  for  the  railway 
train  to  return  home,  his  attention  was  attracted  to  a  large  ai)ple- 
tree  which,  shortly  before,  had  been  prostrated  by  a  storm.  In 
the  fork  of  the  trunk  there  was  a  bunch  of  moss  which  he  collected 
and  took  home.  On  washing  the  moss  and  examining  tlie  water, 
he  was  not  a  little  surprised  to  find  in  it  many  rhizopods.  Of 
these,  one  was  Difflugia  cassis^  and  was  abundant.  Another  was 
Difflugia  globularis^  few  in  number.  Tlie  others  were  Trinema 
acinus^  Euglypha  alveolata^  and  Euglypha  hrunnea.  The  position 
of  these  animals,  in  the  moss  on  the  tree,  was  about  eight  feet  from 
the  ground. 


December  25. 
The  President,  Dr.  Ruschenberqer,  in  the  chair. 
Fifty-five  members  present. 
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Tlie following  repoits  were  reml  and refeirod  to  llif  PublicaUon 
Committee  :— 

REPORT   OF   THE    PRESIDENT    FOR   THE  TEAR 
ENDJXO  NOVEMBER  30,  1S77. 

It  is  well  known  tliitt  tlie  AcuilcTny  oT  NntLirnl  Sciences  of 
PIiila(lc1|>lun  lind  its  origin  in  nn  opinion  of  its  fotiudcrs  th«t  the 
usBodntion  of  tliose  disposed  to  devote  tlieir  spare  hours  to  a 
study  of  natural  objects  and  llie  laws  under  wliluli  lliey  exist, 
would  be  BdvautngeiiUH  to  flit  who  migliL  en^ge  in  it.  Ttletr 
pui'iioev  WHS  l.o  form  ti  aouiuty  composed  of  peraona  who  de«ir«i 
to  ncquire  knowloilgo,  and  impart  it  to  each  other  and  tho  puhlit. 
The  founders  helloed  that  a.  union  of  those  wliose  tastes  were 
aliiic  in  this  sennc  would  be  s  sonree  A'om  which  each  member 
miglit  derive  something  which,  scpiLrnUsiy,  Uicy  tniglit  nut  he  nblt 
to  gain.  Any  one  desirous  to  learn,  or  willing  t-o  assist  others  to 
learn,  was,  and  is  still,  considered  eligible  to  raeDaberabip;  no  (le> 
gree  of  proficiency  in  natural  Bciencc  was  or  iti  an  exAvntial  qualifl> 

The  Society  assumed  the  name  of  Aeademy  becaase  it  aigni&es 
A  place  to  learn,  a  scliool,  a  resort  of  learners. 

From  its  foundation  the  Academy  began  to  form  a  library  and 
collections  of  natural  objects  for  the  common  use  of  its  members, 
as  well  as  of  others  interested  in  the  acquisition  and  diffusion  of 
knowledge  of  the  works  of  the  creation.  To  acquire  and  increase 
the  means  of  facilitating  the  labors  of  students  lias  always  been  a 
primary  object.  Its  members  are  all  volunteers,  willing  to  give 
money,  or  time,  or  labor  for  tlie  advancement  of  tbe  common 
cause.  The  work  they  have  done  has  always  been  spontaneous, 
self-imposed,  and,  in  its  ultimate  object,  benevolent  and  cliarita- 
ble,  if  it  be  charitable  to  add  to  the  stock  of  knowledge  for  the 
free  and  common  use  of  mankind. 

Very  many  ai'c  indebted  to  this  Academy  for  initiation  into 
paths  which  have  conducted  them  to  distinguished  positions  in 
seientilic  explorations  and  surveys,  iu  colleges  and  universities, 
positions  which  tlicy  might  not  have  been  able  to  qualify  them- 
selves to  mi  without  those  facilities  of  study  which  this  institu- 
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tion  affords  freely  to  young  aspirants.  A  list  of  names  of  those 
who  have  become  distinguished  naturalists  through  the  agency  of 
this  Society,  would  indicate  the  extent  of  benefit  it  has  conferred 
in  this  sense. 

That  the  course  heretofore  pursue<l  by  the  Academy  has  been 
generally  satisfactory  is  proved  by  the  liberal  contributions  of 
materials  and  money  which  it  has  received  from  time  to  time 
from  very  many  of  our  public-spirite<l  fellow  citizens.  It  seems 
reasonable  to  suppose  that  observance  of  the  general  policy  which 
has  been  successful  in  the  past  is  calculated  to  secure  the  confi- 
dence and  encouragement  of  the  public  in  the  future,  upon  which 
the  continued  prosperity  of  the  society  mainly  depends. 

I  have  the  pleasure  to  state  that  during  the  past  year  the 
general  progress  of  the  Academy  has  been  steady,  tranquil,  and 
satisfactory.  The  attendance  at  the  stated  meetings  indicates 
that  interest  in  scientific  investigations  has  not  abated.  The 
average  number  of  members  present  at  each  meeting  through  the 
3'ear  is  thirty-two.  The  extent  and  value  of  work  done  by  the 
members  may  be  fairly  estimated  by  reference  to  the  published 
record  of  Proceedings. 

Through  exchanges  with  kindred  societies,  the  liberality  of 
authors  and  editors,  and  the  beneficence  of  the  I.  V.  Williamson 
Library  Fund,  and  the  Thomas  B.  Wilson  Library  Fund,  nu- 
merous and  valuable  additions  to  the  library  have  been  made. 
The  number  of  members  and  others  who  consult  the  library,  it  is 
believed,  has  increased. 

More  than  five  thousand  persons,  besides  those  introduced  by 
members  or  otherwise,  have  visited  the  museum,  to  which  many 
valuable  gifts  have  been  made. 

The  steady  growth  of  the  museum  clearly  indicates  that  the 
building  should  be  completed  as  soon  as  practicable.  In  this 
connection  a  committee  was  appointed  in  February  to  apply  to 
the  State  of  Pennsylvania  for  assistance.  The  application  made 
was  not  successful,  but  it  is  hoped  that  at  the  approaching 
session  of  the  Legislature  the  claims  of  the  Academy  to  the  fos- 
tering care  of  the  State  will  be  favorably  considered. 

I  respectfully  suggest  that  the  invitation  given  last  December 
to  the  executive  officers  of  the  State  and  members  of  the  Legis- 
lature individually  to  visit  the  museum  and  library  as  frequently 
during  the  year  as  might  be  agreeable  to  them,  should  be  re- 
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newe<I,  tint  they  mny  have  opportunity  to  become  acqiiaint«4  I 
with  tlie  clmrncter  of  tlie  institution  by  personal  observation. 

The  olllcura  and  incuibeis  of  the  Zoological  Society  of  PUitadeU 
phia  iiAvu  btion  invited  to  pnrticipnte  In  the  procecdliiga  at  the 
stated  rapntings  of  the  Academy  whenever  they  mi^ht  desire  to 
submit  for  consideration  any  suhject  of  zoological  interest. 

At  the  Htatud  meeting  of  the  Ooiiiiiil  In  April,  Dr.  J.  (iihbotis 
Hunt,  on  tliG  nnnnimoiis  noniiiiatiou  of  the  Biological  and  Micro- 
scopic Section  of  tho  Academy,  was  duly  elected  Professor  of 
Histology  and  Microscopic  Technology. 

Early  in  May,  Professor  Hunt  formed  a  small  class,  and  de- 
liverud  n  courmc.  of  luctuies  which  were  well  received;  the  fees 
paid  on  account  of  them  were  not  equal  to  the  necessary  cxiwn- 
dituR'. 

This  experiment  has  demonstrated,  in  my  opinion,  that  the 
scheme  of  eatalilishlng  profeatioi-shlpfi  and  syHtematic  teaching  in 
connection  with  them,unniiot  l>c  rualiitctl  until  eudowmcnlN  HnOl. 
ctent  to  dcfrny  incidental  oxponsi:s  and  compensate  the  proreasura 
have  been  provided.  The  purpose  of  tho  proposed  professorships 
is  10  enable  the  incumbents  ol  them  to  devote  tUelr  whole  lime  to 
advance  the  interests  of  science  by  taltiug  entire  chnrge  of  the 
collections  )ierliucnl  to  their  rcspcclivo  dcpartun/iil-'i.  by  (-ii;j:iL:itii; 
in  onginal  research,  and  by  giving  systematic  courses  of  instruc- 
tion. To  enalile  them  to  do  this,  they  should  receive  compensa- 
tion sufticient  to  render  them  independent  of  any  other  employ- 
ment for  a  livelihood.  Persons  properly  qualified  to  fill  these 
proposed  positions  are  not  likely  to  be  engaged  at  an  annual 
salary  of  less  than  from  two  to  three  thousand  doltara.  It  is  vain 
to  expect  the  plan  to  be  realized,  desirable  as  it  is,  until  ample 
means  are  provided. 

The  Sections  of  the  Academy  are  now  performing  some  of  the 
duties  assigned  bj'  the  By-laws  to  the  professors.  They  relieve 
the  Curators  of  the  details  of  arrangement  and  classification  of 
those  departments  of  the  museum  which  are  appropriate  to  their 
respective  pursuits. 

In  January  the  Mineralogical  Section,  and  in  February  the 
Physics  and  Chemistry  Section  were  formed  and  accepted  by  the 
Academy. 

At  present  there  are  six  Sections  of  the  Academy,  oamely — 

The  Biological  and  Microscopic  Section. 
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The  Conchologieal  Section. 

The  Entomological  Section. 

The  Botanical  Section. 

The  Mineralogical  Section. 

The  Phj'sics  and  Chemistry  Section. 

A  list  of  the  members  and  correspondents  of  the  Academy, 
made  up  to  June  30,  1877,  has  been  printed  and  distributed. 
Although  unusual  care  was  taken  in  the  preparation  of  this  list, 
it  is  not  presumed  to  be  free  from  errors.  Probably  there  are 
names  misspelled,  some  omitted,  and  some  retained  which  should 
not  be. 

On  the  30th  of  June,  1877,  it  is  believed  the  number  of  living 
members  was  835,  and,  as  far  as  ascertained,  the  number  of  living 
correspondents  507.  Of  these,  297  are  foreign,  and  210  are  resi- 
dents of  the  United  States. 

During  the  year  43  members  have  been  elected,  18  have  re- 
signed, and  12  have  died,  indicating  an  increase  of  13  members. 

The  number  of  correspondents  elected  during  the  same  period 
is  71.  The  death  of  7  has  been  reported.  It  is  conjectured,  how- 
ever, that  some  have  died  whose  demise  has  not  been  communi- 
cated to  the  Society. 

The  attention  of  members  and  correspondents  is  respectfullj' 
invited  to  this  list,  and  they  are  requested  to  report  to  the  Record- 
ing or  to  the  Corresponding  Secretary'  such  errors  as  the^'  may  dis- 
cover in  it.  If  they  will  report  also  changes  of  residence  or  post- 
office  address  they  will  contribute  largely  towards  rendering  future 
editions  of  the  list  accurate. 

The  Biological  and  Microscopic  Section  of  the  Academy  held 
an  annual  exhibition  on  Monday  evening,  November  19th.  About 
300  objects  were  shown  under  120  microscopes,  many  of  which  are 
remarkable  for  perfection  of  construction.  The  museum  was  open 
on  the  occasion.  It  is  estimated  that  not  less  than  3000  visitors 
were  present  during  the  evening. 

The  financial  condition  of  tlie  Society  is  always  interesting.  I 
have  the  pleasure  to  state  that  at  present  the  Acadcm}'  is  free  of 
debt.  But  its  resources  do  not  insure  its  freedom  from  pecuniary 
inconvenience,  nor  authorize  indifference  to  the  ways  and  means 
of  providing  sufficiently  for  future  wants. 

It  is  well  known  that  the  origin,  progress,  and  present  condition 
of  the  society  are  due  to  the  benevolence  and  charity  of  many  in- 
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telligeiit  and  liliornl  iniUriduala  exerted  in  its  favor  In  the  courstr 
of  tlio  pnst  sixty-live  years.  All  the  poBsesaions  of  the  institution 
are  from  ohni-ity,  and  they  are  all  used  for  the  charitable  purpose 
of  iiiereaHiiig  niirl  ilifTiising  knowledge  of  the  natural  sdeiicea. 

The  library  and  ronseiini  have  ncquiri'd  such  atiinly  projiortloM 
that  tlioir  preservation  and  maintcnaneo  require  now  a  very  con- 
HJdcruitle  annual  expfiiditnre,  wliiuli  must  iiicrenae  witU  thvlr 
grontli.  Properly  cataloguing  the  continuons  additions  to  the 
library,  and  promptly  mounting,  labelling,  and  displaying  speci- 
mentt  in  tlie  miisentn  (is  fast  hb  presented,  can  no  longer  be  safely 
conDded  to  volnnteor  and  grntnitons  labor  nlono.  There  is  con- 
stant occupation  for  two  or  more  experts,  for  whom  a  rcasonabla 
OOtnpensntioii  is  essential. 

Janitors  mnsl  he  paid.  Fuel,  light,  water-rent,  freight,  station- 
ery, repairs,  cIl'.  etc.,  amount  to  a  considerable  sum  iu  the  aggr«- 
gate. 

Exdiisive  of  trust  and  special  funds,  the  semi-annual  duos  of 
members  and  the  small  fee  demanded  from  llic  general  pnblic  for 
admission  to  the  mnseum  ure  the  chief  resources  of  Xho  Academy. 
Tlii'y  have  not  been  e<)Uttl  to  the  current  expenses  of  the  year. 

The  Council  has  nut  been  inattentive  to  the  Acadcmy'a  pecu- 
niary condition.  As  p  recant  ion. a  ry  mensures  tlic  current  expenf.es 
were  carefully  examined  and  reduced  as  much  as  was  deemed 
fairly  practicable;  and  a  circular  was  addressed  to  the  memliers 
individually,  asking  contributions  towards  raising  means  to  meet 
an  estimated  deficiency.  Tbia  appeal  has  been  liberally  answered 
by  tlic  generous,  and  it  is  confidently  believed  that  all  demaodB 
against  the  Society  will  be  promptly  satisfied. 

Measures  should  be  devised  to  avoid  the  necessity  of  resorting 
to  such  expedients  tn  the  next  and  subsequent  years.  It  is  pos- 
sible that  annual  appeals  for  help  may  weary  the  community. 
The  ordinary  income  should  at  least  equal,  if  not  exceed,  the  neces- 
sary expenditure. 

Exclusive  of  the  expenditures  on  account  of  increase  of  the 
library,  and  the  publication  of  the  Journal  and  Proceedings  of 
the  Academy,  the  annual  ozpcDses  necessarily  exceed  $5000. 
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The  estimated  annual  income  is — 

From  members*  dnes $3890 

''     initiation  fees 300 

*'     admission  to  the  museam 500 

**     Thos.  B.  Wilson  fund,  towards  librarian's  salary  800 

$8990 

The  annual  income  is  not  uniformly  equal.  Some  members  have 
failed  to  pay  their  dues  for  this  year,  and  some  for  several  years 
past,  a  failure  which  maybe  possibly  ascribed  in  part  to  the  gene- 
ral stagnation  of  business  that  has  so  long  prevailed  in  the  com- 
mnnfty. 

It  is  presumed  that  the  dues  required  from  members,  if  punc- 
tually paid,  will  defray  the  current  expenses,  and  enable  the 
Academy  to  secure  to  them  the  privileges  of  memln^rship  without 
additional  liability*.  Life-members,  that  is,  those  who  commute 
the  semi-annunl  dues  by  a  single  payment,  are  entitled  to  the  same 
privileges. 

If  all  members  were  to  avail  themselves  of  the  right  to  become 
life-members,  an  important  source  of  income  would  become  ex- 
tinguished, and,  for  a  time,  the  Academy  might  find  it  difficult,  if 
not  impossible,  to  provide  the  ways  and  means  to  meet  its  neces- 
sary expenses.  But  it  would  not  be  released  from  its  implied 
obligation  to  members  to  secure  to  them  their  stipulated  privi- 
leges (By-laws,  Chapter  IX.). 

The  economical  or  personal  advantages  of  life-membership 
become  apparent  from  an  examination  of  the  list  of  members. 
The  cost  of  a  life-membership  is  equivalent  to  the  payment  of  ten 
years'  dues. 

The  printed  list  shows  that — 

5  have  been  members  between  60  and  65  years. 

10  **  **  50    **    00     ** 

15  "  **  40   **    50     " 

29  "  **  80  **    40     " 

124  "  "  20   "    80     ** 

285  "  **  10  **   20      ** 

867  *'  **  10  and  less. 

Four  hundred  and  si.xty-eight  members,  or  more  than  one-half 
of  the  whole  number,  have  survived  their  election  considerably 
beyond  ten  years. 
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The  advantnge  of  Ure-mfiinbersbip  is  so  evMeot.  that  it  may  b 
expcctvd  tlinl  all  who  me  nblc  will  avail  tlicmsclve&  of  It. 
long  fls  lliG  moneys  iiiccived  for  lifc-membcrstiipa  are  aevunsljr 
fuutli'd  thev  are  no  lesa  ailvatiLageoua  to  the  Academy  Ihan  to  tho 
meinlicr.  If  aiHint  as  fast  aa  pai<l  they  serve  to  dimiiiiah  an  im- 
portant floarco  of  rovciiiio  without  lesst'niag  the  cxt'cnditure,  ot 
obligatioua  of  the  Academy  to  Its  niemhers, 

Priiir  lo  May,  1876,  moiieya  rcuoivcd  for  liro-inemtserships  were 
expanded.  At  tlmt  time  ft  by-law  waa  enAcled  which  directs  that 
they  shall  be  fund<;d,  It  is  evident  that  a  perennial  iiieome  of  five 
or  six  per  cent,  from  u  fee  of  life-niemhersliip  securely  iii  vested  it 
fully  equivalent  lo  the  Mcmi-nnnual  dues,  tlie  payment  of  wliidi 
necessarily  ceases  on  the  resignation  or  death  of  tbe  inemlwr. 
Had  tbe  Academy  been  able  lo  Invest  all  fees  for  life-memberslilp 
paid  since  its  origin,  a  fund  wonid  have  been  aectimulntoil  by  this 
time,  ihe  income  from  wbieli  would  be  sufficient  to  render  appeals 
to  members  for  aid  to  meet  oiirront  expenses  unneoeasary. 

There  is  a  hope  of  pecuniary  comfort  in  llie  fnture.  It  is  esti- 
mated that  at  least  eight  lifL'-membcrsliips  will  bo  paid  every 
year,  and  that  the  fund  arising  tlierefrom  will  nltimatoly  yield 
sufflciont  to  relievo  the  Society  from  the  didlcnlty  of  paying  its 
cnrrent  ospL-nncs. 

It  may  be  considered  expedient  at  a  future  time  to  invest  the 
initiation  fees  with  the  life-memberships,  and,  in  this  manner, 
create  a  curator's  fund. 

In  conclusion,  I  recommend  members  not  to  rely  exclusively  on 
the  Slate  to  supply  means  to  complete  the  Uuilding.  The  build- 
ing-fund at  this  time  smounls  to  $20H3.  It  is  believed  that,  not- 
withstanding the  iinpropttions  condition  of  the  times,  continuous 
efforts  by  llie  members  and  friends  of  the  Academy  to  procure 
individual  contributions  to  the  fund  will  secure  its  growth  until 
it  is  sufficient  lo  warrant  resumption  of  the  work  of  construction. 
Perseverance  generally  leads  to  success  in  every  laudable  enter- 
prise: let  us  bojie  that  it  may  not  be  wanting  or  fail  in  this  one. 
Respectfully  submitted, 

W.  S.  W.  KuaCHBNBERQEB, 

Prenident. 
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REPORT  OF  RECORDING  SECRETARY. 

The  Recording  Secretary  respectfully  reports  that  during  the 
year  ending  Nov.  30,  1877,  forty-three  members  and  seventy-one 
correspondents  were  elected. 

Eighteen  members  resigned,  as  follows :  C.  H.  Howell,  F.  W. 
J.  Wylie,  De  Forrest  Willard,  E.  K.  Tryon,  Jr.,  J.  J.  Sinnickson, 

C.  P.  Sinnickson,  T.  Sinnickson,  Jr.,  John  Thompson,  Christian 
Febiger,  G.  A.  Nicholls,  B.  A.  Lewis,  H.  H.  Smith,  James  Tyson, 
B.  B.  Comegys,  J.  E.  Mears,  J.  W.  Leeds,  and  W.  H.  Castle. 

The  deaths  of  twelve  members  and  seven  correspondents  were 
announced.  They  have  been  duly  recorded  in  the  published  pro- 
ceedings. 

Twenty-nine  papers  have  been  presented  for  publication,  as  fol- 
lows: E.  Goldsmith  3,  Rev.  H.  C.  McCook  2,  John  A.  Ryder  2, 

D.  S.  Jordan  2,  D.  S.  Jordan  and  C.  H  Gilbert  I,  D.  S.  Jordan 
and  A.  W.  Bray  ton  1,  Jacob  Ennis  1,  Jas.  Lewis  1,  E.  D.  Cope  1, 
T.  A.  Conrad  1,  11.  W.  Henshaw  1,  M.  C.  Cooke  1,  Isaac  Burk  1, 
A.  W.  Yodges  1,  Geo.  Hay  1,  Wm.  F.  Bundy  1,  Theo.  Gill  and  J. 
F.  Bransford  1,  W.  H.  Dall  1,  H.  C.  Yarrow  1,  Burt  G.  Wilder  1, 
J.A.Allen  l,Theo.  D.  Rand  1,  John  Ford  1,  and  Wm.  G.  Mazyck 
1.  Twenty-eight  of  these  have  been  printed  in  the  Proceedings, 
and  one  remains  to  be  reported  on. 

One  hundred  and  seventy-six  pages  of  the  Proceedings  for 
1876,  and  two  hundred  and  eighty  pages  for  1877  have  been  issued, 
the  former  being  illustrated  by  eleven  plain,  and  the  latter  by  one 
plain  and  one  colored  lithograph. 

There  were  but  two  meetings  during  the  year  at  which  verbal 
communications  were  not  made.  The  speakers  were  Messrs. 
Leidy,  McCook,  Meehan,  Koenig,  Cope,  Blake,  Goldsmith,  Will- 
cox,  Yaux,  Frazer,  Young,  Coates,  Martindale,  Foote,  Hawkins, 
Chapman,  Leconte,  Cross,  Morris,  Redfield,  Haldeman,  Chatard, 
Ashburner,  Rothrock,  Brown,  Lawrence  Smith,  Dougherty,  Hunt, 
Rand,  Ford,  Chase,  Peale,  Ennis,  McQuillen,  Ryder,  Thomas,  A. 
H.  Smith,  Trotter,  Reed,  Jeanes,  Lewis,  and  others.  The  more 
important  of  these  communications  have  been  reported  for  the 
Proceedings  and  published. 

Art.  YIII.,  Chapter  1.,  of  the  By-laws  was  amended  by  the  ad- 
22 
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dition  of  the  words,  "  I'loviiicd  tlint  no  Professor  or  AasUtitTit  . 
Professor  in  the  Academy  sliall  ocoupy  the  position  ofCoundllor 
— those  who  are  cx-oRluio  inuniliera  of  Council  excepted." 

Twcnly-niiie  coinpleti.'  sets  of  Mr.  Ittniic  Lea's  valuable  pnlilios- 
tioiis  on  Coiichology  nnd  Geology,  and  niioiit  332  surplus  voluniea 
of  his  "  Observations  on  the  Oenus  Uiiio,"  have  Iwen  presented  to 
the  Society  by  the  author.  Mr.  Charles  F.  Parker  has  carefully 
arranged  the  loose  sheets  and  plates  of  which  this  valuable  gill 
was  uorapoued  into  volumes,  and  they  have  been  added  to  tlic  list 

iflf  publiciitions  offered  for  sale  hy  tlm  Aeadeiny. 

'      Pr.  J.  0.  Hunt  liaving  resigned  f^om  the  CoimtuI  in  coD«M)nence 
of  his  election  to  the  position  of  Professor  of  Histology  anil 
Mici-oBcopic  Technology,  Mr.  S.  Fisher  Corlics  was  elected  to  All 
the  vatancy  on  Mtiy  SH- 
AH of  which  is  respectfully  submitted. 

I  Edward  .T.  Nolan,    fl 
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The  Corresponding  Secretary 
DUsiuesB  ol'liis  onicc  during  the  ,> 
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B  the  following  report  of  tha 
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Letters  of  transmieeion  from  otlier  socleUes  or  bodies 
Letters  nf  ncknowledg-meaC       .... 
Miscellaneous  correspondeace    .... 
Acknowledgments  Crom  cor respon deals    . 
Letters  written  l>y  order  or  the  Academy  . 
Correspon  dents  notified  of  tbeir  election    . 
Actcnowledgmenta  for  donations  to  Museum 
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In  additiou  to  the  above  mentioned,  numerous  letters  of  a  tri- 
vial nature  Iiave  lieen  received  and  answered,  containing  inquiries 
concerning  admission  to  the  museum,  others  offering  valueless  curi- 
osities for  sale  at  immense  prices,  and  so  on.  These  have  not 
been  brought  before  the  Academy  for  obvious  reasons.  There  have 
also  been  received  a  number  of  pamphlets  and  volumes  from  cor- 
respondents, all  of  which  have  been  placed  in  the  library. 

The  following  letters  have  been  received  acknowledging  the 
receipt  of  Journal  and  Proceedings. 
Jan.    2.  Cincinnati  Society  of  Nnl.  Hist 

Museum  of  Comp.  Zoology,  Cambridge,  Hsu. 
American  Antlqaariaa  Society,  New  V^ork. 


1877.]  NATURAL  80ISNGE8  OF  PHILADELPHIA.  331 

Jan.    9.  Cincinnati  Society  of  Nat.  Hist 

Yale  College  Library. 
Jan.  28.  Royal  University  Library,  Strasburg. 
Pouglikeepsie  Society  of  Nat.  Hist. 

Royal  Bavarian  Academy,  Munich. 

Literary  and  Philosophical  Society  of  Liverpool. 

Royal  University  of  WGrzburg. 

Royal  Society  of  Sciences  of  Upsal. 
Jan.  80.  Imperial  Botanical  Garden,  St  Petersburg,  Russia. 

Heidelburg  University. 
Feb.  13.  California  Academy  of  Sciences. 

Feb.  20.  Franklin  Institute  acknowledging  loan  for  Centennial  Exhibition. 
Mar.  20.  Chicago  Acad.  Sciences. 
Mar.  27.  American  Geographical  Society,  New  York. 

University  of  the  State  of  New  York. 

Society  of  Natural  History  and  Medicine, Qiessen. 
April  8.  Natural  History  Society  of  Basel. 

California  Academy  of  Sciences. 

Royal  Society  of  Sciences,  Gdttingen. 

Royal  Danish  Academy  of  Sciences,  Copenhagen. 
April  10.  Royal  Botanic  Garden,  Edinburgh. 
April  24.  Brazilian  Legation,  New  York. 

Boston  Society  of  Nat.  Hist. 
May  22.  Smithsonian  Institution. 
May  29.  Royal  Grand  Ducal  Institute  of  Luxembourg. 

Royal  Society  of  London ;  asking  for  supply  of  deficiencies. 
May    1.  Yale  College  Library. 
June  19.  Edinburgh  Geological  Society. 

Royal  Society  of  Edinburgh. 

Statistical  Society,  London. 
June  26.  Belfast  Natural  History  and  Philos.  Soc. 
July    8.  Buffalo  Society  of  Natural  Sciences. 

Royal  Superior  Technical  Institute  of  Milan. 
July  17.  Mus.  Comp.  Zoology,  Cambridge. 

July    8.  Royal  Bohemian  Society  of  Sciences  of  Prague  ;  asks  deficiencies. 
July  10.  Academy  of  Natural  Sciences,  Catania. 
July  17.  Linnsean  Society  of  Bordeaux  ;  asks  deficiencies. 

Quarterly  Journal  of  Conchology. 
July  24.  Royal  Norwegian  Society  of  Sciences  of  Throndhjem. 
July  81.  Chicago  Academy  of  Sciences. 
Aug.    7.  Royal  Society  of  New  South  Wales. 

Royal  Geological  Society  of  Ireland. 
Aug.  14.  Museum  of  Natural  History  of  Carinthia. 

Smithsonian  Institution,  Washington. 
Aug.  28.  British  Museum,  London. 

South  African  Museum,  Cape  Town. 
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Aug.  89  Ynlc  Uollego  Libmry. 

Califonilft  Academy  of  Bdenc*. 
Sept.  11.  Royal  Sndcly  of  New  SotiiU  Waica ;  Mk«  i-ifiliang*. 
Oct.     3.  Rtiynl  AcFiileiuy,  Pftlormo. 

Soclely  for  Promotion  of  SdrnlitiQ  Ilpsenreb,  Ilamliiiri;. 
Oct.   IG.  Aondcmy  of  Bdcnco  anU  LUumiure  of  MoDtpnllicr;  a«k«  d 
Dei  end  SB. 

Nntiirnl  Hlitory  Bodrty,  Dnnt^lB- 

Hnlunl  HlsUiry  Society,  Frankfniii^.  M. 

Kntural  nisinry  ftodcty,  AujtiliDTg. 

Society  for  Nsilve  Natural  lUslory,  WUntcmbui^. 
Oct.   Sfl.  New  Z(iii1nnillii>lilut«. 
Not,  18.  HuyHl  Society  of  Edinbureli. 
Not.  27.  WoKsatcr  Lyceom  of  Nnt.  Ilist. 

Nalur&l  History  Society  of  Frdhiirg. 

Acndemtu  Rcgia  Lynoi-oruin,  Itome. 

Rny»l  BoC'leiy  of  New  South  Walng, 

Tale  College  Mhrary. 

Museuiu  Toyler,  Uarlcm. 

Tlio  folloniiig  letters  nnnoiincc  the  sending  of  pablicatiom  U 
the  Acudcruy. 
Jan.  £3,  KhI.  L^op.  Parol.  Aratd.,  Druden  ;  asks  for  di?fld<,-nci«i. 

Bnnrd  of  Dirpclion  of  llie  Ferdinnndcum  at  Ingpruck.  ' 

Rnval  Bavariiin  AmlI,,  Mmiirli, 

Acad,  of  Science  and  Letters  of  Montpellier,  France ;  aaka  dc- 

ficiendea. 
Roynl  Society  of  Sciences,  Upsal. 

AlanclieBter  Literary  and  Pbiloa.  Society  ;  aaks  deSdenclei. 
Jan.  30.  Imperial  Botanical  Garden,  St.  Petersburg,  Ruaata. 
Royal  Society  of  New  South  Wales,  Sydney. 
Portuguese  Centennial  Commission ;  asks  excbange. 
Feb.    0.  West  Riding  Qeologlcal  and  Polytechnic  Soc.,  England. 

British  Museum,  London,  Eng. 
Mar.    6.  Department  of  Slate,  Washington,  sending  "  the  Draining  of  Lake 
Fucino,"  accomplished  by  H.  E.  Prince  Alex.  Torlonio,  Rome, 
1878. 
April   3.   Linniean  Society  of  Bordeaux. 

Natural  History  Society  of  Toniouse,  France. 

National  Society  of  Agriculture,   Nat   Bist.,  and   Useful   Arti, 

Lyons,  France;  asks  ileflci  end  ea. 
Society  of  Natural  Hialory  and  Medidne,  OdsMn. 
Royal  Academy  of  Sciences  of  Vienna. 
Natural  History  Society  of  Halle. 
Natural  History  Sodety  of  Dambnrg. 
Fbysico- Medical  Society  of  Eriangen. 
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April  24.  Royal  Academy  of  Sciences,  Vienna. 

May     1.  Academy  of   Natural   Sciences,  Catania,  sending  a  memorial 

diploma,  and  medal. 

British  Museum,  London,  Eng. 
May     8.  Society  for  the  Encouragement  of  Horticulture,  Berlin. 
May  22.  Medical  Society  of  Frankfurt  a.  M. 

Belgian  Microscopical  Society ;  desires  exchanges. 

Natural  History  Society  of  Leipzig. 

Royal  Academy  of  Sciences  of  Amsterdam. 

Catholic  University  of  Louvain ;  returns  a  duplicate. 

Esl.  Leop.  Carol.  Acad. ;  desires  deficiencies. 
July    8.  K.  K.  Geological  Botanical  Society  of  Vienna. 
July  10.  Ksl.  Leop.  Carol.  Academy  of  Dresden. 

Geological  Society  of  India. 
July  17.  Society  for  the  Diffusion  of  a  Knowledge  of  Natural  History, 

Vienna. 
July    3.  Royal  Bohemian  Society  of  Sciences  of  Prague. 
July  24.  Royal  Norwegian  University  of  Christiania. 

Natural  History  Society  of  Bamberg. 
July  81.  Netherland  Zoological  Society. 

British  Museum,  London. 
Aug.  14.  Museum  of  Natural  History  of  Carinthia. 
Sept.  11.  Royal  Society  of  New  South  Wales. 

Secretary  of  State  of  New  Hampshire. 
Oct.   16.  Academy  of  Science  and  Literature,  Montpellier. 

National  Museum,  Mexico. 

California  Geological  Society  sends  specimens. 

Natural  History  Society,  Dantzig. 

Bavarian  Academy  of  Sciences,  announcing  also  the  discon- 
tinuance of  a  publication. 

Royal  Academy,  Stockholm. 

Royal  Hungarian  Society,  Budapest. 

Norwegian  Museum. 

Natural  History  Society,  Frankfurt  a.  M. 

Royal  Zoological  Society,  Amsterdam. 

Society  for  Native  Natural  History,  Wurttemburg. 
Oct.   28.  Dorpat  Natural  History  Society. 

E.  K.  Zoological  Botanical  Society,  Vienna. 

Physical  Central  Observatory,  St.  Petersburg. 
Nov.  27.  Batavian  Society  of  Experimental  Philosophy,  Rotterdam. 

Zoological  Mineralogical  Society,  Regensburg. 

Medical  Society  of  Frankfurt  a.  M. 

Natural  History  Society  of  Toulouse. 

Academia  Regia  Lynceorum,  Rome. 

Natural  History  Society,  Freiburg. 
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Misceltaneoiis  Correspondi 

Ft^b.     B.  Nfllional  Instilule  of  Prancr,  desiring  deficiencip*. 
Pcb.  16.  Mftralidl  J.  BiirdgB,  AlUiimelij,  N.  J.,  tnuking  gi-QCnil  InquliiM. 
Feb.  37.  Emmet    Cmwrord,    Lieut.  tJ.   8.   A.,  dcsiriug   KdvKnUgi-i 
Museum. 
Natural  History  Club,  Vienna,  nolicn  of  formallon. 
Zoologictti  Sociel;  of  PlkiladelpliiK,  tiinnkH  fur  in?iUUon. 
Mar.    6.  Dr  Bmil  Beeseli,  WnaLingtun,  coucvrnitig  Etilcima  skull*. 

CliHB.  k.  Kesiselmj-cr,  concerning  Calundarlnni  PFrpt-luum  MuUtakfl 
Har.  SO.  J.  G.  CiMper,  M.D.,  Cal.,  offering  sale  nf  spocltn 

Royal  Academy  i>f  Scii-nces,  Berlin,  dmiring  niliwlng  Toiumo. 
May  1,  WiacouBiQ  AcHdpmy  of  Scienct's,  dvslriog  lu  reurivG  Mcbaugat. 
Mny  IS.  Hnyal  Botnnlc  Garden  of  EdinbnrgU,  dfBiring  Bxdiangu. 

Thos.  M.  Brewer.  nfBoBloD,  ili'slres  pubUcaUons  for  tbe  MuM9 
Clvici)  di  Storin  Naturall  di  Qennn. 
June  '3.  Chns.  A.   B.  Hall,  Ann  Arbor,  Mich.,  regarding  WoodralT  £ 

pcdltion. 
Judo  IS.  Harvey  Fislier.  Plilladelpbia,  conc«nilDg  cfirtlflcnte. 
Royal  University  of  Strasburg,  deslHng  dcdclencips. 
July  17.  John  W.  Taylor,  Leeds,  Eng.,  deaSriug  certain  publioftlioDt. 
July  24.  Zoological  and   BoLanical   Socitity  of  BelaingforB,   dralrlng  ex- 

cliunge. 
Bepl.  13.  S.  Bnisina,  Agrani,  Auetila,  desiring  certain  paper*. 

Prof.  Pcrcival  de  Lorinl,  Qenev»,  coneemiiie  il'p'omn-  ^ 

Rnvfll  Z(.ol.  Sue.  ,\rasier.lnii>,  dc^irius  d.^icii't^ri^.s 
Not.  13.  Dr,  H.  Scheffler,  Brnuiiacbweig,  sending  publications. 
Nov.  27.  Publiabers  of  Obsl-  und  Oarten-Zeiling,  asking  exchange  In  1878. 
Central  Meteorological  Ubservatory,  Mexico,  aaking  eichauge. 
Oeological  Reichsnnstalt,  Vienna,  aafcing  deficiencies. 
Prof.  Tlios.  R.  Fraaer,  correcting  aa  error  in  list  of  Correspondents. 
Letters,  ackDowledging  election  aa  CorrcBpondents,  have  beea 
received  from  : — 

Prof.  Dr,  P.  Grotb,  Straabnrg,  Dec  IT,  1878. 

N.  S.  Maskelyne,  London,  Dec.  20,  1876. 

George  Rollealon,  Oxford,  Eng.,  Dec.  38,  1876. 

Juan  J,  Marin.  Philadelphia,  Feb.  7.  1877. 

Dom  Pedro  D' Alcantara,  New  York,  March  SO,  1877,  by  A.  P. 

de  Carvalho  Borges. 
Lieut.  A.  W.  Vodges,  Charleston,  April  8,  1877. 
L.  Q,  de  Koninck,  Liege,  April  28,  1877. 
Prof.  Alpbonse  Favre,  Geneva,  April  SS,  1877. 
Perclval  de  Loriol,  Geneva,  April  23,  1877. 
Lieut. -General  A.  Gadolin,  St.  Peteraburg. 
H.  Trautscbold,  Moscow. 
A.  3.  Packard,  Jr.,  M.D.,  Salem,  Mass.,  May  10,  1877. 
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Valerian  von  M611er,  May  3,  1877. 

L.  Rutimeyer,  Basel,  May  12, 1877. 

N.  de  Kokscharow,  St.  Petersburg,  May  19,  1877. 

E.  Desor,  Neuchatel,  June  1,  1877. 

Baron  Ferdinand  von  Richtiiofen,  Berlin,  June  10,  1877. 

Dr.  F.  von  Hochstetter,  Vienna,  June  25,  1877. 

Daniel  C.  Eaton,  New  Haven,  Oct.  26,  1877. 

A.  M.  Owen,  M.D.,  U.  8.  N.,  Aug.  22,  1877. 

Andrew  Murray,  London,  O^t.  80,  1877. 

Dr.  Philip  de  la  Harpe,  Lausanne,  Oct.  31,  1877. 

P.  Martin  Duncan,  London,  Nov  1,  1877. 

Edw.  von  Mojcisovics,  Vienna,  Nov.  4,  1877. 

John  W.  Judd,  London,  Oct.  81,  1877. 

J.  Gosselet,  Lille,  Nov.  13,  1877. 

J.  J.  Collenot,  Semur,  Nov.  3,  1877. 

W.  Boyd  Dawkins,  Manchester,  Nov.  7,  1877. 

Franz  Joula,  Vienna,  Nov.  1,  1877. 

William  Whitaker,  London,  Nov.  7,  1877. 

Prof.  J.  G.  Rein,  Marburg,  Oct.  31,  1877. 

Dionys  Stur,  Vienna,  Nov.  1,  1877. 

J.  Bastian,  Berlin,  Nov.  3,  1877. 

Dr.  Carl  Arendts,  Munich,  Nov.  12,  1877. 

Count  August  Frederic  Marschall,  Vienna,  Nov.  3,  1877. 

Henri  Coquand,  Marseilles,  Nov.  13,  1877. 

Respectfully  submitted, 

George  H.  Horn,  M.D., 

Corresponding  Secretary, 


REPORT  OP  THE  LIBRARIAN. 

I  had  the  pleasure  of  announcing  in  my  last  annual  report  that 
the  number  of  additions  to  the  library  for  the  year  ending  Nov. 
30,  1876,  was  greater  than  that  of  any  other  3'ear  with  one  excep- 
tion. The  record  for  the  twelve  months  ending  Nov.  30,  1877, 
shows  a  still  greater  increase,  the  additions  during  that  period 
numbering  2698,  or  207  more  than  were  received  in  1876. 

Of  these  accessions  849  were  volumes,  1839  pamphlets  and 
parts  of  periodicals,  and  10  maps,  charts,  photographs,  etc.;  2049 
were  octavos,  540  quartos,  51  duodecimos,  and  48  folios. 

They  were  derived  from  the  following  sources : — 


I.  V.  Williamson  Fund    ...  787 

Societies 712 

Editors 489 

Authors 216 


Heirs  of  the  late  Dr.  Jos.  Carson  195 

Wilson  Fund 79 

Rathmell  Wilson 67 

Connarroe  Fund 83 
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H,  C.  OontcB S3  I  P.  8.  (:oniin)«aion  of  Flfcli  ftnd 

Deu&Hinentofihelntrrior   .    .     23      FI«l)erli-9 

PubUdhfra 6 '  Mi'sun.  W*1oli  &  Son  .... 

i'ortURUcsc  Centennial  Comiois-         ,  Dr.  (Ico.  B^nntiU 

*\m. B  J«»,  L.  Claitl'orn 

Minister  of  Public  Insinietlon,  '  Thp  InW  T.  A.  Coonia     .    .    . 

Bpftin 8  Corpowtlon  of  ibc  Ciiy  of  Lsun- 

T,Burpn(:o  MaUifiro 7i     n-»town 

TmBHiiTT  Dpmtlmt'nt  ....  T,  Dcpftrlnienl  uf  Agricullura    .    . 

Wsr  Depsrimpm TiT.  V.  DIblw 

Mlnislcr   of  Public  Works,  in  B.  A.  Forbci 

FraiiRR 01  Dr.  Ain*d  Fricko 

Siiiie.  ilinuigh  W.  S.  Vb«»  .    .  8  i  OmloKioil  Survey  of  N.  nwnp- 

lanoD  Iturk Si     sliiTR 

F.  V.  IlftV^rn B  Oeotnpcs)  Biirrpv  of  i^pntn  .    . 

Smiltiw>ni'sn  In»lilutlon     .    .    .  It ,  UovrThumnt  of  Vioioria    .     .    ■ 

F.  B.  HougU 4  H,  M.  Ihill 

Orolngicdl  &nrvr.v  of  PcnoB.     .      4  CliM.  8,  Kt-ywr 

Mexion  UnvrrtiniPiit  .    .     .     .      4  I  Gpo.  W.  Lawrence 

I   ftdiilh   W«le»   Ceulfiitiial  |  W,  Monro  . 


CominiMlnr 

BurcDu  of  iCiluciLtion  . 

BrlitNli  Muiciini  .     .  . 

O.  H.  Ci'ok     .     .    .  . 

Dr.  O.  M.  LfTclie  .  . 

J   U.  IVilfli-W     ,     .  . 
TnsmiinlttU  Hoii»e  of  A 


4  K.  C.  NdWfll 

8 '  Mrasrs.  FnwMin  It  Nidiulimii 
!,'nie  tHt«  J.S.  PhllUiw      .    . 

2.  A.  nnndnll 

3iW.  C.  8li'Vrn*on      .... 
SiTliolBle  Koberi&wlft.    .    . 


They  were  divided  as  follows : — 


'i 
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Jonmala ims  \  maenlogy  .... 

Geology 207  '  Phv ileal  Science lii 

Bolftiij- 11^9  I  Mt'dlciot U 

Oeiieiikl  NHliirnl  Ilislory      .     .     lf!8 1  Anllirop-ilogy 11 

Cnncbology 117    Helniinlliologj tl 

Entomology 86  j  IclitliyolriKy 11 

Voyagci  and  Travels  .    .    .    .      71  ]  Aprioultnre 10 

Bibliography 58 1  Mammalogy ,.,....  S 

Ornilhnlogy 40    Herpctology S 

CliemUlry 44    Kin;vclo[)£Edlns 3 

Anftlomy  and  Pliyaiology    .     .  a7 

In  addition  to  the  prompt  arrangcmeDt  and  cataloguing  of  the 
accessions,  tlie  card  catulogue  of  the  worka  on  Voyages  and  Tra- 
vels, Willi  copious  cross  references,  has  been  completed,  and  more 
tlinn  tliree-foiirtlia  of  tlie  books  included  in  the  department  of 
General  Natural  History  have  been  catalogued  in  the  same  way. 
It  was  hoped  that  the  work  in  the  latter  department  would  be 
Itnished,  but  the  entire  lack  of  clerical  aseistaDce  during  the 
greater  part  of  tlie  year,  together  with  the  comparatively  short 
time  at  my  disposal  after  the  performance  of  the  routine  duties  of 
ibe  library,  has  mnde  this  imposaiblo.  Mr.  Thoa.  P.  Parker  has 
libers  to  all  the  books  catalogued,  witb  neatness  and 

in  racy. 
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It  will  be  observed  tbat  the  I.  V.  Williamson  Fund  has  fur- 
nished the  largest  number  of  additions  received  during  the  year 
from  any  one  source.  Many  of  the  works  so  obtained  are  indis- 
pensable to  the  working  naturalist,  and  but  few  of  them  can  be 
referred  to  in  any  other  library  in  the  city. 

A  few  popular  books  of  travel  and  general  natural  history  have 
been  obtained  by  means  of  the  Conarroe  Fund  arising  from  the 
sale  of  publications  given  to  the  Academy  by  Geo.  M.  Conarroe, 
and  the  income  of  the  Wilson  Fund  has  been  devoted  as  hereto- 
fore to  the  purchase  of  the  continuations  of  the  valuable  works 
subscribed  for  on  behalf  of  the  Academy  by  the  late  Dr.  Thomas 
B.  Wilson. 

Among  the  special  donations  during  the  year,  the  most  impor- 
tant have  been  the  valuable  selection  from  the  library  of  the  late 
Dr.  Jos.  Carson,  presented  by  his  children  Hampton  L.,  Ann  C, 
and  Susan  Carson,  and  a  portion  of  the  library  of  the  late  Dr. 
Thomas  B.  Wilson,  presented  by  his  brother,  Mr.  Rathmell  Wil- 
son. The  former  included  a  copy  of  the  Cavendish  Society's  edi- 
tion of  Gmelin's  Handbook  of  Chemistry,  and  several  other 
valuable  chemical  works,,  together  with  a  large  number  of  vol- 
umes on  Materia  Medica  and  general  botany  not  before  in  the 
possession  of  the  Society.  Mr.  Wilson's  donation  was  especially 
important,  from  the  fact  that  it  contained  several  parts  required 
to  complete  volumes  which  had  been  formerly  presented  by  Dr. 
Wilson  and  which  remained  incomplete  at  the  time  of  his  death. 

Sixty-eight  letters  have  been  written  applying  for  deficiencies 
in  periodicals,  and  in  addition,  propositions  to  exchange  have 
been  sent  to  the  editor  of  every  new  scientific  journal  noted 
during  the  year.  The  answers  have  been  numerous,  and  for  the 
most  part  satisfactory  ;  and  it  is  hoped  in  time  to  obtain,  either 
by  exchange  or  purchase,  complete  sets  of  all  journals  not  at  pre- 
sent in  the  library. 

In  consequence  of  the  necessity  for  the  strictest  economy  in  the 
management  of  the  library,  as  well  as  all  other  departments  of  the 
Academy,  only  those  books  which  would  be  damaged  if  left  un- 
bound have  been  sent  to  the  binders.  These  have  included  the 
journals  most  constantly  referred  to,  and  a  few  other  volumes  re- 
ceived from  the  publishers  in  numbers. 

A  fine  portrait  in  oil  of  the  President  of  the  Academy,  Dr.  W. 
S.  W.  Ruschenbergcr,  was  presented  by  Mr.  Wm.  P.  Jenks,  for 
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which  very  acceptabli;  gift  the  thniiks  oT  tliu  Socinly  were  voted 
to  tliQ  donor. 

All  of  which  is  respectfully  aubiuitted. 

Edw.  J.  Kni.AN,  I 

Librarian,    1 

RKPORT  OF  THK  CURATORS. 

The  mnsciiTn  of  the  Ac^adiimy  is  in  an  excellent  state  of  pre- 
servation, and  in  an  advanced  condition  of  systeuiHtio  arrangit- 
ment.  I  present  a  report  fi-om  Mr.  C.  F,  P»iker,  llie  Curator  in 
charge  of  tiie  museum,  of  the  work  done  during  the  year. 

Pnn.ADEi.rHiA,  Drc.  8,  1977. 
Dr.  Jos.  Leidt, 

Ghairman  of  Board  of  Ouratari  A.  Jf.  8. 

Dear  Sir:  I  herewith  inclose  the  following  report  of  work 
done  in  the  museum: — 

Mr.  John  A.  Ryder  has  mnitc  a  cntalogne  of  the  mamoialia  in 
the  inuseuin  of  the  Academy,  founded  on  Dr.  Slack's  cntnl«gu« 
(Oill'seUsaiftcationheing adopted).  lie  has  also  labelled  the uraiiia 
and  osteological  collections  of  bats,  rodents,  edentntes,  marau]tials, 
nnd  monotremes,  besides  the  series  of  crania,  and  horns  that  am 
placed  around  the  galleries  of  the  museum. 

With  the  assistance  of  Mr.  Ryder  the  collection  of  Ophidia  hu 
been  undergoing  a  thorough  overhauling,  the  alcohol  has  been  re- 
newed when  necessary,  the  bottles  washed,  and  new  labels  written, 
ftlloldlabelsbeingpreserved,especially  those  in  the  handwriting  of 
distinguished  herpetologists  who  formerly  devoted  attention  to 
this  department  of  our  collection.  Seventeen  families  have  been 
worked  over,  or  about  three-fourtlis  of  the  entire  collection.  The 
donations  which  have  been  accumulating  for  some  years,  have  also 
been  distributed  in  the  collection  in  proper  systematic  order. 
Many  of  these  prove  to  be  desiderata  to  the  already  large  collec- 
tion. 

The  collection  of  Chetonia  has  also  been  labelled  and  arranged 
during  the  year;  it  is  found  to  embrace  seven  families  of  sixty-five 
species,  represented  by  about  four  hundred  and  fifty  specimeus. 

The  collections  illustrating  the  osteology  of  the  Chelonia, 
Ophidia,  and  Sauria  have  also  been  lalielled. 

A  considerable  numlier  of  large  labels  for  the  more  striking 
objects  in  the  vertebrate  pal  ce  on  to  logical  collections  have  been 
prepared  and  put  in  place. 

The  collection  of  mammal  skins  has  been  examined. 

The  whole  collection  of  birds  has  been  thoroughly  examined 
and  dusted,  and  is  generally  in  good  condition. 
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Mr.  W.  G.  Freedly  has  finished  the  arrangement  and  labelling 
of  the  collection  of  birds'  eggs. 

The  collection  of  sponges  sent  to  Prof.  Hyatt  for  study  has 
been  returned,  and  has  since  been  labelled  and  arranged. 

The  cases  in  the  Museum  have  all  been  secured,  as  far  as  pos- 
sible, against  dust,  by  the  addition  to  the  doors  of  strips  of  list. 
The  greater  part  of  this  very  necessary  work  was  performed  by 
Mr.  Thos.  P.  Parker. 

Most  of  the  specimens  given,  deposited,  and  purchased  during 
the  year  have  been  lal>elled,  and  put  in  their  proper  places. 

The  collection  of  minerals  is  being  rearranged,  and  labelled 
according  to  the  classification  of  Dana.  C.  F.  Parker. 

Special  reports  on  the  additions  and  improvements  to  the 
conchological,  botanical,  and  mineralogical  cabinets,  will  be  pre- 
sented by  the  sections  who  have  them  in  their  special  care. 

Additions  to  the  remaining  departments  of  the  Academy  during 
the  3*ear  are  as  follow : — 

Mammals. — Mounted  specimens  of  Phalangista  vulpina,  and 
Ornithorhynchus  anatus,  and  skin  of  Belideus,  from  Tasmania, 
presented  by  W.  H.  Archer. 

Sixteen  skins,  from  Brazil,  presented  by  Dr.  Jos^  de  Saldanha. 
Reindeer  antlers,  Cumberland  Inlet,  from  Lieut.  W.  A.  Mintzer. 
Leather  of  Kangaroo,  Tasmania,  from  S.  Arnett. 

Mounted  specimen  of  the  Spitz  dog.     Mrs.  John  B.  Nimex. 

Scotophilus  cinereus,  from  J.  O.  Schimmel;  Hesperomys  leu- 
copns  and  Condylura  cristata,  from  Geo.  Raphael.  Tooth  of 
Sperm  whale,  from  Mrs.  Paul  Shirley;  skull  of  new-born  Donkey, 
by  J.  A.  Ryder;  and  a  foetal  Calf,  by  John  Winter.  Numerous 
samples  of  wools,  produced  in  Tasmania,  presented  by  the  exhi- 
bitors of  the  International  Exhibition  of  1876. 

Birds — Platycercus  cyanopygus,  Australia,  from  the  Zoologi- 
cal Society  of  Philadelphia;  Conurus  solstitialis,  Demerara,  from 
S.  S.  Haldeman;  three  mounted  Cupidonia  cupido  and  Buteo  vir- 
ginianus,  from  T.  R.  Peale;  mounted  Meleagris  gallopavo,  crested 
variety,  from  J.  0.  Schimmel ;  and  Speotyto  cunicularia,  from  E. 
H.  Peabody. 

Twenty-three  species  of  birds'  eggs,  from  Beesley's  Point,  N.  J., 
from  Caleb  Wood;  eleven  species  from  another  donor;  eggs  of 
Crax  alector  and  Callipsittacus  novse-hollandise,  from  G.  Pavona- 
rius;  Ostrich  egg,  from  Michael  C.Carey;  specimens  from  Mrs. 
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Paul  Shirley;  and  tUo  mslfumioil  gcnitala  of  a  Tonl,  rrom  P.  B. 
M  ingle. 

RrpUli^s,  Amp!iibian$,  and  Finhi-g. — Four  skin*  of  ru|iti]c8, 
Brnxil,  [Vnm  Dr,  Jos^  ile  Saldaiibai  a  small  collection  of  repliles, 
Florida,  ft-om  Liout.  A,  W.  Vogdes;  Iguaiin,  St.  Andreww,  from 
Albert  8.  Duer;  and  turtle  eggs,  Dclawuru,  from  0.  Vveytt.  Sj*- 
lerpus  niber,  from  W.  F.  Mai-sliall.  Sinnll  colloclion  of  fiithcd  ami 
reptiles,  San  Domingo,  from  W.  M.  Gnbti, 

Stiveiity-seveii  species  of  fishes,  chiefly  from  east  coast  of  United 
States,  ^'om  the  National  Museum,  througU  tUe  Smitti&oiuiui 
iDelltiitioi). 

Speciniene  of  the  viviparous  fisli,  Zygnnectes  Xotii.  Mobile, 
from  Pr.  G.  R.  Masten.  An  Eel-pout,  /oareea  anguillaris,  eant 
coast,  from  G.  W.  DiigbeG  &  f'o. ;  and  a  eecontl  from  Wm.  Lim- 
ing. Two  6slies,  Bermuda,  from  I'.  J.  ijnid)er;  Lcpidostcun,  DHi- 
wuro  Bay,  from  Mr.  Hollirook  ;  Telri><lon  laovigatiin,  N.  •!.,  from 
Dr.  Kingston  Qoddard;  and  a  skeleton  of  a  flsli,  Oliimt>ot«  Bay, 
S.  A.,  from  Dr.  J,  T.  Coales. 

Arlwulatfin. — Seventy-one  species  of  sjiidera,  mostly  of  Penii. 
aylvania,  and  a  collection  illustrating  the  liabits  of  Uiu  AmcHvAn 
Tarantula,  and  the  architecture,  etc.,  of  other  spiders,  presented, 
iindi'r  certniii  omiditioiis,  by  Itcv.  II.  C.  McC-oli.  S,-or|iioiis, 
Florida,  from  Lieut.  A.  W.  Vogdes.  Cenobita  Diogenes,  Turk'i 
Island,  from  Wm.  M.  Gabb;  Limulus  polyphemus.  Key  West, 
from  Dr.  0.  R.  B.  Horner;  and  Menipjje  mcrcenaria,  east  coast, 
from  Wm.  Liming.  Fulgora  lanternera.  Brazil,  from  T.  C.  Bond; 
and  Gryllotalpa  longi|)cnnis,  from  R.  W.  Merrill,  Hornet's  nest, 
from  A.  T.  Goodman;  and  bark  of  Hickory  mined  by  Scolytus 
quadriapinosis,  from  Dr.  E.  C.  Evans.  Cocoons  and  raw  sillt, 
and  VAX,  Peru,  from  Jos^  Carlos  Tracy;  and  Cochineal,  reared  at 
Cape  Town,  from  J,  McGibbon. 

Hadiatex  and  Protozoans. — Fourteen  oponges,  from  Florida,  in 
exchange  from  the  Boston  Society  of  Natural  History,  Corals 
and  liyrtroids,  dredged  otf  Florida,  from  Lieut.  A.  W.  Vogdes. 
Corai,  Bermuda,  from  H.  A.  Slocura. 

Fosxih. — A  liuman  skeleton,  together  with  other  bones,  teeth, 
and  shells,  from  a  shell-mound  at  Tampa,  Florida,  presented  by 
Lieut.  A.  W.  Vogdes. 

Eozoon  Canadense,  from  the  Laurentian  limestone  of  Canada, 
from  the  Geological  Survey  of  Canada  through  W.  C.  Stevenson. 
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Four  fossil  fishes  from  the  tertiary  of  Wyoming,  presented  by 
Joseph  Jeanes. 

Fragment  of  jaw,  tooth,  and  two  vertebrsB  of  Mosasaurus; 
eighteen  vertebrse  of  crocodile ;  marginal  bone  of  a  turtle,  and 
fragments  of  a  fish  jaw;  and  a  fossil  sponge  from  the  marl  and 
cretaceous  limestone  of  New  Jersey,  presented  by  Col.  T.  M. 
Bryan. 

Ten  fossils,  mostly  Ammonites,  from  Chili,  in  exchange  from 
Prof.  Domeyko. 

Incisor  of  Kangaroos  and  Canine  of  Diprotodon,  Queensland, 
from  Dr.  Geo.  Bennett. 

Several  molars  of  Rhinoceros,  Colorado,  from  Dr.  Jos.  Leidy. 

Twenty-eight  Upper  Silurian  fossils,  Dudley,  England,  from  T. 
A.  Conrad. 

Six  Devonian  fossils,  Richmond,  Ind. ;  a  fossil  plant,  foot  track, 
and  rain  drop  markings,  from  the  triassic  shales,  Bucks  County, 
Pa.,  presented  by  Dr.  G.  T.  Heston. 

Shark  tooth  and  a  bone,  marl  of  Fostertown,  N.  J.,  from  H.  M. 
Potts;  three  reptile  bones,  N.  J.,  from  R.  H.  Nash ;  two  teeth  of 
Mosasaurus,  Lumberton,  K.  J.,  from  Elwood  K.  Phillips;  and 
Idonearca,  Barnesboro,  N.  J.,  from  Charles  Berry. 

Carboniferous  fossils,  Arkansas,  from  W.  E.  Rowell;  large  coral 
fossil,  Pa.,  from  W.  S.  Vaux ;  and  Pol^^podium  Hochsteteri  and 
fossil  shells,  from  H.  W.  Mitchell. 

Three  samples  of  Diatomaceous  earth,  California,  from  the  Cali- 
fornia State  Geological  Society. 

Two  cetacean  vertebrte,  Ashley  R.,  S.  C,  from  Philip  Wineman ; 
and  fragment  of  antler,  same  localit}^  from  C.  S.  Bement. 

Thirteen  species  fresh  water  shells,  lignite,  and  calcaneum  of 
Canis,  from  bluff  on  Mississippi,  near  Alton,  III.;  several  fossils 
from  Cuba,  and  others  from  East  Park,  Philadelphia,  presented 
by  John  Ford. 

Two  Streptelasma  corniculum,  near  Clifbon,  England,  from 
Fanning  C.  Tucker;  petrified  wood,  Launcestown,  Tasmania,  from 
A.  Harrap;  cast  of  spine  of  Edestus,  Collinsville,  111.,  from  Dr.  G. 
Hambach  ;  and  photograph  of  skull  of  Bison  latifrons,  from  Cin- 
cinnati Society  of  Natural  History. 

Ethnological  and  Miscellaneous. — The  interesting  and  valuable 
collection,  illustrating  the  stone  age,  made  by  the  late  Franklin 
Feale,  and  bequeathed  by  him  to  the  American  Philosophical 
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Society,  has  been  deposited  in  the  Atademy,  on  condition  of  being 
returned  on  demand. 

A  collection  of  wearing  apparel,  collected  during  the  yettrK 
18!)K-42  in  llie  Iluwitiian,  Soeiuty,  Sninonn,  and  otiivr  ritviflc 
Islands,  mostly  mtnie  from  hark  of  the  paper  mullicrry,  Brooi- 
sonetin  papyrifera,  consisting  of  tlie  following;  37  tapa  dresses, 
nioiilly  Hawaiian,  4  bed  cnrtnins,  3  marroa  or  waisl-clolhs,  7  mstB, 
Knwaiian  and  Saraoan,  2  pieces  of  impriiitt^l  tiipa,  1  oiled  bark 
cloth  and  a  table  cover,  a  number  of  waist  ribbons  and  imiLMion 
aliawis,  2  Samoan  fishing  dresses,  made  of  the  leaves  of  the  Dra- 
cneiia  or  dragon  tree,  2  nork-bage,  4  seliool  satchels,  2  poi  bowlt, 
an  ava  bowl  used  in  makini;  the  intoxicating  drink  of  the  PnciBc 
IsUnds;  a  fine  specimen  of  the  native  New  Zealand  dress,  made 
of  Phorminm  tcnax  and  dog's  hair,  Fiji  nose  Hutu,  paodean  pipes 
from  SnmOA,  a  kris  from  the  Sooloo  Islands,  ancient  fly-bruab, 
royal  Hawaiian  necklace,  an  apparatus  used  liy  the  natives  Co 
catch  fidh,  stamp  nscd  in  printing  taps,  Hawaiian  and  Samoso 
fishing  lines,  sennit  of  three  kinds,  tortoise  shell  bracelet  trom 
Hawii,  Tahitian  drinking  cup  made  of  a  cocoanut,  Hawaiian  quoit 
and  an  ancient  mirror,  gourd  containing  the  pcrfnmcd  oil  with 
which  the  Tabitians  anoint  themselves,  dagger  from  King's  Mill 
Islnuiis,  go-go  or  soap  bark  fmni  llic  l'liillii>iiK'-.  s|.wim.iiH  of 
the  ava  root  (Piper  methisticnm),  Hawaiian  and  Samoan  necklace, 
money  bag  from  New  Granada,  doll  dressed  in  tlie  costume  worn 
by  the  ladies  of  Lima  about  1840,  and  various  other  articles,  pre- 
sented by  Titian  R.  Peale. 

Eight  3)>ecimenB  of  stone  implements,  from  Chester  County,  Pa., 
from  E.  A.  Barber. 

Native  Indian  bows  and  arrows,  Central  America,  from  S.  S. 
Haldeman. 

A  large  terra-cotta  water  fitter,  presented  by  Dr.  J.  M.  de  Silva 
Con  tin  ho. 

Spurs  worn  by  the  "  Gnasos,"  of  Chili,  in  1826,  rowel  4  inches 
ill  diameter,  from  Dr.  Kuschenberger. 

Indian  relics,  stone  muller  for  grinding  pigments,  from  Joseph 
Willcox. 

Esqnimo  fishhook  from  Ivigtut,  Orcenland,  from  Lieut.  W.  A. 
Mintzer 

Model  of  Pai-thcnon,  Athens;  model  of  pyramid  of  Cheops, 
made  from  the  original  stone ;  Japanese  pillow  and  slippers ;  oa- 
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live  bows  and  arrows,  Sandwich  Islands ;  Malay  dirk  ;  clay  lamp 
from  Egyptian  tomb;  brick  from  the  great  wail  of  China,  pre- 
sented by  Mrs.  Paul  Shirley. 

Stone  implements,  consisting  of  chisels,  arrowheads,  ornaments, 
fragments  of  pottery,  etc.,  from  the  banks  of  the  Susquehanna  near 
Lewisburg,  Union  County,  Pa.,  from  C.  T.  Grier. 

Pottery,  arrowheads  from  a  shell  mound  at  Tampa,  Florida, 
from  Lieut.  A.  W.  Vogdes. 

One  skeleton  (adult)  one  ditto  (child),  and  nine  skulls  from 
Peru,  presented  by  Dr.  C.  A.  Siegfried,  U.  S.  N. 

Specimen  of  carved  stone  pipe  from  North  Western  America, 
from  C.  S.  Bement. 

Indian  iiestle,  found  on  a  farm  in  Bushkill  Township,  Pike 
County,  Pa.,  from  Maxwell  Somerville. 

A  skull  and  human  bones  taken  from  an  Indian  mound  five 

miles  northwest  of  Shipman,  III.,  Oct.  1875,  also  shells,  pottery, 

etc.     Stone  axe  from  the  face  of  a  cutting  for  a  roadway  in  the 

outer  margin  of  the  Mississippi  River,  one  mile  above  Alton,  111. 

Stone  axe  from  Macoupin   Count}',  111.    Stone  axe  from  near 

Norristown,  Montgomery  County,  Pa.;  six  arrowheads  from  Ohio, 

three  ditto  from  Illinois,  and  two  from  Indiana,  presented  by 

John  Ford. 

Respectfully  submitted  by 

Joseph  Leidt, 

Chairman  of  Curators. 


REPORT  OP  THE  BIOLOGICAL  AND  MICROSCOPICAL 

SECTION. 

The  year  just  closed  has  witnessed  a  marked  improvement  in 
the  interest  manifested  in  this  Section,  evinced  both  in  the  more 
liberal  display  of  microscopical  objects  and  the  increased  number 
of  communications  upon  allied  subjects,  which  have  had  the  grati- 
fying effect  of  largely  augmenting  the  attendance  upon  the  meet- 
ings. This  latter  condition  has  also  been  contributed  to  by  a 
modification  of  tlie  By-laws  providing  that  the  meetings  of  the 
Section  shall  be  held  semi-montlily  instead  of  monthly  ;  while 
the  labors  of  a  business  committee,  appointed  to  provide  and 
arrange  material  for  the  meetings,  have  been  so  efiSciently  per- 
formed that  the  Section  takes  pleasure  in  also  recognizing  that 
influence. 


7 


PROOEEDINQS  OF  TIIR  ACADEMY  OP  [ISIY^ 


Exrly  in  the  year  tlie  Sevtiuii  was  called  npon  to  fill  vacancies 
occurring  in  two  of  its  ranat  imporlnnt  uOiues,  Dr.  RiiftclicDbrr- 
gur  having  resignetl  from  the  directortthip,  and  Dr.  Riuhanbon 
from  Ihitt  of  Recorder;  the  n-grtta  of  the  Section  at  this  unci- 
pecU>d  chango  wtis  expressed  in  resolutions  of  thanks  (ordertnl  to 
be  placed  on  iho  minutes)  to  these  gentlemen,  for  tlic  TaiLliful  and 
long-continued  diacbarge  of  their  duties. 

Dr.  R.  S.  KundfrdiHK  for  Director,  and  Dr.  Cai-l  SeSler  for 
RccordtT  wore  elected  to  fill  the  vacancies  for  the  nnrspirctl 
term.  Subsequently  the  Yice-Ulrector  and  three  other  members 
tendored  their  resignations,  all  of  which  were  accepted  upon  Ibe 
usual  conditions.  A  member  wns  lost  in  consi-qucuce  of  being 
dropped  from  the  Academy's  list. 

This  withdrawal  of  original  membars  has  been  in  numbers  more 
than  compensated  for  by  tlie  election  of  eight  uctivo  mciubera  and 
the  addition  of  four  associates. 

A  book  has  been  provided  by  the  Curator  for  the  purpoaeof 
keeping  therein  a  reeord  of  the  auccesBful  methods  of  preparing 
microscopic  objects,  that  the  members  may  have  the  opportonity 
of  aiding  each  other  in  their  work. 

8iK  papers  have  been  read  before  the  Section,  five  of  which  btvt-^ 
been  published  in  periodicals. 

Tlieir  titles  were  as  follows: — 

"Post  Centennial  Microscopic  Notes,"  by  Dr.  J.  Q.  Hnnt; 
"Staining  and  Mounting  Animal  Tissues,"  by  Dr.  Carl  Seller; 
"'Late  Improvements  in  Microscopes,"  by  Mr,  Jos.  Zentmayer; 
"  Observations  upon  the  Life  and  Habitat  of  the  Mclicerta  and 
Limnias,"  by  Dr.  C.  N.  I'eirce ;  "Eucalyptus  Oils,"  by  Thomas 
Taylor ;  "  Origin  and  Development  of  Deciduous  and  Permanent 
Teeth,"  illustrated  by  sections,  and  drawings,  by  Dr.  J.  H. 
MeQuillen  ;  one  lecture  on  "  Some  Analogies  between  Animal  and 
Vegetable  Tissues,"  by  Dr.  J.  0,  Hunt;  "An  Exhibition  with  the 
Gas  Microscope,"  by  Dr.  Reed. 

Five  verbal  communications  on  "The  Reproduction  of  Plants 
and  especially  of  tlie  Spyrogara  Dubia"  were  given  by  Dr.  J.  G. 
Hunt;  one  on  a  "New  Self-Centering  Turntable,"  by  Mr.  Jos. 
Zentmayer;  one  on  "Physalia  and  its  Lasso  Cells,"  by  Capt- 
Mortimer ;  one  on  a  "  New  Histological  Stand,"  of  his  invention, 
by  Mr.  Jos.  Zentmayer;  and  i-emarks  upon  Baush  &  Lomb's 
~ew  Microscope,  by  Dr.  J.  0.  Hunt.    These  essays  and  c 
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nications  presented  as  they  were  with  microscopic  illustrations, 
wherever  practicable,  elicited  much  interesting  and  instructive 
discussion,  participated  in  by  man}*  of  the  members. 

On  November  1 9th  the  annual  microscopical  exhibition  was 
held,  the  museum  and  adjoining  rooms  being  opened  and  lighted 
for  the  reception  and  better  accommodation  of  our  invited  guests. 
At  an  early  hour  the  members  of  the  Academy  never  before  wit- 
nessed so  large  and  interested  an  audience  (numbering  rear  three 
thousand)  as  was  assembled  within  its  building.  Nor  did  our 
friends  and  visitors  ever  have  the  pleasure  of  viewing  a  more  libe- 
ral and  beautiful  display  of  microscopes  and  microscopical  objects 
than  was  on  that  occasion  presented. 

Our  Director,  Dr.  Eenderdlne,  welcomed  the  audience  with  some 
appropriate  remarks,  in  which  pertinent  allusion  was  made  to  the 
advanced  step  in  education,  which  had  been  so  largely  contributed 
to  b}' microscopists  in  urging  the  importance  of  educating  the  eye 
lo  observe. 

In  this  necessaril}'  abridged  and  imperfect  sketch  of  the  work 
and  progress  of  the  Section  during  the  past  3*ear  we  see  that  much 
yet  remains  to  be  done  to  increase  its  efficiency  and  interest ;  but 
with  what  has  been  accomplished  in  this  department  of  science, 
we  are  warranted  in  believing  that  with  our  present  knowledge 
and  growing  opportunities  we  shall  recognize  the  interest 
awakened  as  permanent,  and  that  the  future  will  be  not  less  fruit- 
ful in  results  than  the  past  has  been. 

The  officers  elected  to  serve  for  the  ensuing  year  are  as  fol- 
lows : — 

Director       ....  Dr.  R.  S.  Kenderdine. 

Vice-Director       .        .         .  Dr.  J.  H.  McQuillen. 

Recorder      .        .         .        .  Dr.  Carl  Seller. 

Corresponding  Secretary    .  Dr.  C.  N.  Peirce. 

Treasurer    ....  Dr.  Isaac  Norris. 

Conservator  .        .        .  Dr.  J.  G.  Hunt. 

Curators      ....     Dr.  Charles  SchafTer, 

Charles  Zentmayer. 

C.  Seiler, 

Recorder, 
23 


OF  THE  ACADEMY  Of  [1877. 


BKPORT  0»  THR  OONCIIOLOOICAL  SECTION. 


ill  tho 


TbeBeoorclerof  the  Oonohological  Section  re§|)putrully  i 
thftt  daring  1811  papers  have  bcca  accepted  and  published  in  tho 
Prooeedinga  of  tha  Acadnny  of  Natural  Sciences,  HggregKtliii; 
106  pagea,  by  antfaort  aa  follons  :- 
William  H.  Dalt,  40  pagak 
Jai.  Lewii,  ILD.  11    •• 

Daring  Uie  year  the  Section  baa  lost  by  death  ncvernl  or  llrf 
most  nsefiil  ooltaboratora.  Principal  among  those  was  oar  relIo«> 
momber  Timothy  A.  Conrad,  who,  nltlioiigh  not  a.  rugiilnr  Btt«N<lnnt 
at  our  meetings,  waa  actively  engaged  in  fniniBliing  papers  bikI 
illnitratione  for  the  American  Journal  of  Ounoliology  from  lu 
oommeaoement  to  ite  dteooatbiuaiiue.  He  also  conlriliutcd  to  the 
Aoademy'a  Prooeedloge  almost  up  to  the  time  of  bia  death,  aud 
always  took  great  interest  in  «<ir  welfare. 

We  have  also  lost  two  Talned  correspondents,  John  0.  Anthony, 
of  Cambridge,  Uass^  and  Dr.  I'.  I'.  Carpenter,  of  Montreal, 
Canada. 

Mr.  Anthony  was  for  many  years  interested  in  our  fluviatile 
mollusca.  He  was  a  man  of  liberal  ideas,  and  was  ever  ready  to 
lend  a  helping  band  to  all  seeking  information,  whether  the  be- 
ginner or  the  more  advanced  student. 

Dr.  Carpenter's  specially  was  the  study  of  the  marine  mollusks 
of  the  Weut  Coast  of  North  America.  Both  were  zealous  con- 
tributors to  our  museum,  our  library,  and  our  publicationa. 

From  the  report  of  our  Conservator  we  find  lliat  during  the 
year  ending  Dec.  1st,  1877,  831  species,  numt>ering  2923  apeci- 
mens  have  been  added  to  our  collection.  He  says  "among  the 
most  important  of  these  accessions  are: — 

^'  1392  specimens  of  355  species  of  California  shells  collected  by 
Henry  Hemphill,  including  many  rare  and  minute  forma  mostly 
new  to  our  collection,  and  all  from  authentic  locnlitiea. 

"  243  specimens  of  83  species  of  Polynesian  mollusks  and  shells 
collected  by  the  Godeffroy  expeditions.  Most  of  these  are  alco- 
holic specimens,  and  all  are  new  to  the  collection.  Both  the 
above  were  purchased  from  moneys  obtained  by  the  sale  of  dupli- 
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cates  from  the  collection  of  the  late  John  S.  Phillips,  and  his  name 
has  accordingly  been  placed  on  the  labels  as  donor. 

^^Dr.  Isaac  Lea  has  generously  given  us  his  entire  collection  of 
TJnionidse  in  alcohol,  comprising,  in  forty  large  jars,  9t2  speci- 
mens of  234  species.  This  collection  is  very  valuable  from  the 
fact  that  it  includes  the  types  of  nearly  all  the  descriptions  of  the 
soft  parts  of  Unionidse  described  by  Dr.  Lea. 

"  The  Liverpool  Free  Public  Museum  and  Library  has  sent  us  50 
species,  principall}'  of  Oliva  and  NdssGj  including  authentic  spe- 
cimens of  a -considerable  number  of  the  species  described  by  Mr. 
F.  P.  Marrat,  who  has  made  the  study  of  these  genera  a  specialty." 

The  museum  work  for  the  year  aggregates  as  follows: — 

New  additions         ....    881  trays  and  labels,  2,023  specimens. 

Completion  of  the  arrangement  of 
selections  from  the  Phillips  col- 
lection     449    "  *'      1,531 

The  Robert  Swift  collection  has 
been  arranged  as  far  as  the  end  of 
the  marine  and  fluviatile  uni- 
valves   2831     "  •*    10,883 


It 


li 


a 


Totol  ....  4111     »*  "    15,337 

The  Section  is  again  under  great  obligations  to  Mr.  Charles  F. 
Parker,  who  has  carefully  cleansed  and  mounted  for  us  the  whole 
of  the  above,  principally  during  hours  for  which  he  is  not  com- 
pensated by  the  Academy  as  one  of  its  curators.  It  is  the  dona- 
tion to  us  of  the  labor  of  many  days.  Our  collection  now  con- 
tains about  30,000  trays  and  100,000  specimens.  Your  Conser- 
vator availed  himself,  during  a  visit  to  Europe  the  past  summer, 
of  an  opportunity  to  institute  a  comparison  between  our  Concho- 
logical  cabinet  and  that  of  the  British  Museum  in  London,  and 
gives  the  following  figures  as  approximately  correct. 

The  Academy's  collection  occupies  about  2600  square  feet  in 
glass  cases,  and  2000  square  feet  arranged  under  glass  in  drawers, 
accessible  to  the  public.     Total,  say  4600  square  feet. 

The  British  Museum  collection  is  contained  in  48  cases,  about 
4x7  feet  each,  say  1350  square  feet  in  all.  A  conchologist 
familiar  with  this  collection  stated  that  it  is  principally  contained 
in  the  glass  cases,  the  exceptions  being  mostly  among  the  land 
shells,  of  which  many  are  in  drawers.  It  would  appear  from 
these  figures  that  our  collection  is  at  least  double  in  size  that 
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of  ttw  Britlih  Hauam,  wbieb  ]iM  usually  boen  regnnlcd  ns  the 
lugMt  oonchological  oabinBt  in  tlie  worl'l. 
Tlw  olBoen  of  the  Section  for  1818  nrc— 

■Dtrmlor    .        .        .        .     W.  S.  W.  Ruscheaberger. 
Vioe-Dirtttor    .        ,        .     Willlnm  M.  Gahb. 
Bteord»r   .        .        .        .    t^.  Rn3'rnoiid  Koberts. 
Bwntary  .        .        .        .     Bov.  K.  U.  lioa'llc. 
IWowrer         .  .     WilliAin  L.  Mnctier.  J 

lAbnrian  ....     K-lwurd  J.  Nolan.  I 

Cbnwrootor       .        .        .     George  W.  Tryon,  Jr.  1 

BeepeotfliUy  BQbmiUed, 

8.  Kaimono  Robcbts, 

Hecorder, 

The  fi^lowing  an  the  •dditions  to  the  Conohologicnl  Mumuoi 

reetfred  daring  the  yetr : — 

Kev.  E.  B.  Beadle.     &lim  iittmta,  Sowb,  var.  Liguna  Jlammea, 
£.  jHieto,  TU.  I^P"  MfMtVaffra. 
A  fine  Fanopma  glyeimarU  (dredged  alive). 

B.  I.  Betz.     Teredo  navalia,  from  AtlAutiv  City,  2<i'.  J. 

Thomas  Blnnd.  A  niimber  of  land  and  marine  shells  from  the  Ba- 
hamas, including  Helia:  Milleri,  H.  provisoria.  Pupa  Mar- 
lenai,  Cerilhium  geptuniatriatum,  Egela  Fioridana,  Oryp- 
logramma  Jiexuosa,  etc. 
Ti'felve  species  of  Bulimus,  etc.,  collected  by  A.  Agassiz  in 
Peru.  Tbirleen  species  of  Pupa,  Realia,  etc.,  from  Maa- 
rilius.     Nine  species  fresh-waler  aliells  from  Mexico. 

T.  M.  Bryan.     Leucocheila  marf/inala,  from  Tincenttown,  N.  J. 

W.  W.  CalkiDS.  Thirteen  species  of  marine  shells  from  Florida 
and  Bahamas. 

H.  C.  Coates.  A  small  collection  of  shells  from  the  Cape  of  Good 
Hope. 

W.  Doherty.  Pupa  Cincinnalienaig,  Judge,  from  Ciaoinnati,  0. 
Somatogyrus  aureus,  Tryon,  from  Kentucky. 

John  Ford.  Triton  Tranquebaricum.  Land  and  fresh  water 
shells  from  the  Bluff  at  Alton,  Ills. 

Wm.  M.  Gabb.  Fifteen  species  of  land  and  marine  shells  from 
St.  Domingo.  A  large  number  of  specimens  of  elevenspe- 
cies  of  land  and  marine  shells  tram  Turk's  Island. 


187Y.]  NATURAL  S0IEN0E8  OF  PHILADELPHIA.  349 

Mr.  Holbrook.    Number  of  specimens  of  Mytilu8  edulis. 
Ernest  Ingersoll.     Planorbis  plexatus^  Ingersoll,  from  St.  Mary's 

Lake,  Colorado. 
Isaac  Lea.     Forty  jars  of  XJnionidse  in  alcohol,  257  species. 
Joseph  Leidy.     Remarkable  specimen  of  Strombus  gigas. 
Liverpool  Free  Public  Museum  and  Library.     Fifty  species  of 

marine  shells.     (In  exchange.) 
E.  R.  Mayo.     Thirteen  marine  species  from  the  Coast  of  Massa- 
chusetts. 
H.  W.  Mitchell.     Mytilus  latus^  Lam.,  from  New  Zealand. 
Chas.  C.  Phillips.     Eighty-three  s|)ccimens  of  twenty-one  species 

of  marine  and  land  shells  from  the  Gaboon  Coast,  Western 

Africa. 
John  S.  Phillips'  Fund.     Eleven  species  from  various  localities. 
A  California  collection  of  355  species,  numerous  specimens. 
£ight3'-thrce  species,  principally  in  alcohol,  collected  by  the 

Godeffroy  expeditions  in  Central  Polynesia. 
Ratgers  College.      Four  species  of  marine  shells  from  Japan. 

(Exchange.) 
Mrs.  Paul  Shirley.     Two  fine  specimens  of  OJiim  porphyria, 
D.  B.  Smith.     Cassis  tuberosa^  Lam.     Young. 
A.  A.Wright.     Hemi/usus  elongalus^  Lam.,  and  Pecten  superbus^ 

Sowb. 


REPORT  OF  THE  CONSERVATOR  OF  ENTOMOLO- 

GICAL  SECTION. 

The  Recorder  of  the  Entomological  Section  of  the  Academy 
takes  pleasure  in  presenting  to  3'ou  a  brief  abstract  of  the  trans- 
actions of  the  Section  during  the  year  just  closing.  , 

The  Section  at  the  present  time  num]>ers  twenty-five  members ; 
no  new  members  have  been  elected  during  the  past  year. 

Nine  monthly  meetings  have  been  held  during  the  year,  at 
which  there  has  been  an  average  attendance  of  seven  members. 

The  meetings  of  the  Section  are  held  on  the  second  Friday  of 
each  month,  excepting  in  July  and  December. 

Entomological  papers  intended  for  publication  in  the  Transac- 
tions of  the  American  Entomological  Society  are  read  at  the  meet- 
ings of  the  Section  and  referred  to  a  publication  oommittee,  one 


SM  noOBttiiiiaa  or  las  aoassht  or  [1871. 

portion  of  wliloh  U  AlMitod  by  the  Society  and  tlie  other  portion 
bj  the  8«oUon. 

Dozing  the  ynr  fifteen  «ntoainlogicat  papers  tiiiro  hcen  passed 
upon  ftfllmwtiTeij  hy  thU  committee.  Wittiiu  tlie  saini?  tima  the 
eoioniittae  hw  inperinteiideH  tlic  publii-»ti»n  o{  414  pagu*  nitil 
10  plmtea,  flnUtatng  one  Ttriume,  while  another  volume  will  booii  be 
etoeed. 

The  llbrarj  (tf  the  Batomological  Section  lias  been  rcnrrnngvil 
and  Ofttelogned  daring  the  year,  and  is  now  open  to  thu  common 
uk  (tf  the  membere  of  the  Academy. 

The  Soofetj  ^Bring  the  year  has  added  several  viilunlil«  wurk* 
to  He  Ubrmry,  b;  pnrehsae  and  olhcrnisc. 

The ooIleotloD*  hftve  been  greatly  improved  both  ia  conilJlioD 
end  aamber  of  epetdiiMnB.  In  June  last  the  sum  of  tV2^  not 
TOted  to  the  Onretore,  for  the  special  improvement  of  the  colluc- 
tion  of  Hymenoptere;  end  that  branch  or  thu  collection  !•  «l  the 
preeent  tine  tiie  beet  in  t^ie  country. 

The  ooUecUone  of  Oolooptcra  and  Lepidoptera  have  been  cam- 
ttaU7goneover,Mldell  the  drawers  containiuij;  the  same  thoroughly 
dtriniteted.  The  OnntotB  are  now  cngngeit  in  the  work  of  rear- 
ruiglng  theee  ordere,  and  hope  to  have  the  same  finished  In  » 
short  time. 

As  the  great  object  is  to  secure,  so  far  as  may  l>e  possiltle,  the 
best  specimens,  and  as  much  matter  is  constantly  accumulatingia 
the  hands  of  the  Our&tors,  they  will  endeavor  to  cull  tiierefVom 
all  worthless  matter  and  use  only  such  as  will  enhance  the  scien- 
tific value  of  the  collection. 

The  cabinets  arc  at  all  times  open  to  inspection,  nnder  the  su- 
pervision of  the  Curators. 

It  is  hoped  by  the  close  of  the  coming  year  the  collection  will 
be  in  such  a  condition  as  will  make  it  still  further  in  sdrance  of 
any  similar  collection  in  the  United  States. 

At  the  meeting  held  December  10,  18TT,  the  following  gentle- 
men were  elected  officers  for  the  year  1878: — 

Director John  L.  LeConte,  M.D. 

Vice-Director  ....    George  H.  Horn,  M.D. 

Recorder J.  H.  Ridings. 

Treasurer      .        .        .        ,        .    B.  T.  Cresson. 
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Publication  Committee  .        .        .     E.  T.  Cresson, 

J.  L.  LeContc,  M.D., 
Chas.  Wilt, 

George  H  Horn,  M.D., 
C.  A.  Blake. 

All  of  which  is  respectfully  submitted. 

J.  H.  Ridings,  Recorder. 


REPORT  OP  THE  BOTANICAL  SECTION. 

Since  the  last — our  Orst  annual  report — our  meetings  have  been 
held  regularly.  Seven  members  of  the  Academy  have  been  re- 
ceived into  the  Section  during  the  year,  making  the  total  number 
of  members  of  the  Section  twenty-nine. 

The  onl}'  paper  of  general  interest  submitted  to  the  Section 
was  the  List  of  Ballast  Plants  made  by  Mr.  Isaac  Burk,  and 
which  has  been  published  in  the  Proceedings  of  the  Academy. 
At  every  meeting  verbal  communications  of  much  interest  to 
specialists  in  various  branches  of  botany  have  been  made  by 
Messrs.  W.  M.  Canby,  J.  H.  Redfield,  J.  A.  Ryder,  Thomas  Mee- 
han,  Isaac  Burk,  J.  C.  Martindale,  and  Prof.  Roth  rock. 

Numerous  additions  to  the  herbarium  have  been  made  through 
the  Section  as  per  report  annexed. 

The  Conservator's  report  to  the  Section  is  of  such  general  inte- 
rest that  it  is  submitted  herewith  entire. 

The  Treasurer's  report  shows  that  all  the  expenses  of  the  Sec- 
tion have  been  kept  within  its  income. 

The  officers  elected  to  serve  for  the  ensuing  year  are  as  fol- 
lows : — 


Director  . 

Vice-Director 

Conservator 

Recorder 

Secretary 

Treasurer 


.    Dr.  W.  S.  W.  Ruschenberger. 
.     Thomas  Meehan. 
.     J.  H.  Redfield. 
•     Isaac  Burk. 
.     Dr.  J.  H.  LefTman. 
.     J.  0.  Schimmel. 
Respectfully  submitted. 

Thomas  Meehan, 

Vice- Director. 
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OotutrmUor'M  Seport, — At  the  dnte  of  tUe  last  report  or  the 
OoDMiTAtor  to  Um  Botanio«l  Section  nf  the  AuMlem.v,  the  orgsnl. 
smtion  of  tha  Seotloo  hftd  boi  reconlly  been  purfuctKil  by  tUa 
mppointmeDt  of  ita  oommitteM  and  tlio  allotment  of  their  ilntifs. 
As  WM  then  erldeot,  the  woA  whioli  lay  liefure  the  ComlIlilt{^e  on 
the  Acftdem;'*  berbarlnm  wm  mninly  thut  of  completing  ita  neir 
srnuigemeat,  and  of  providing  ri>r  ready  anil  coDx-onicnt  bcocm 
to  each  speoiea  of  the  Urge  oollection  therein  contained.  Tliia 
mrk  faM'proTod  no  alight  tuk,  but  it  has  been  vigorously  proB«- 
onted  ia  both  departmenta,  Tit.,  tlml  i>f  the  Qfnernl  Herbarium 
and  that  of  the  N.  American.  In  the  Tormcr,  tablets  linvi.-  Iwcn 
prepared  ft>r  the  iereraHTataml  Orders  as  far  as  to  the  cml  of 
the  HonopelatoM  Divialon  of  the  Kxogeiiou-H  Pknts;  these 
tablets  ahowlng  at  a  glanoe  the  |ir[>|)i;r  position  of  the  on(i!r,atid 
the  genera  referred  to  it;  and,  in  the  Inrger  orders,  presenting 
alao  an  alphahetioal  index  to  the  synonyms.  In  both  depait- 
aents,  coven  of  atlff  HaidlU  pniier  have  bet'H  preiiured  nnd  bi- 
•eribed  for  the  Beveral  genera,  muniiered  to  correspond  with  the 
''Genera  Plantarnm"  of  Beotbiim  nrul  Hooker,  the  latest  and  bnt 
anthorttyfor  eystematiOftrraagcinent.  ll  is  estimated  that  above 
4000  of  these  covers  have  been  tbiu  used,  and  probably  2&0ttr^B 
more  will  be  needed  to  complete  the  work. 

The  Conservator  and  the  Herbarium  Committee  have  in  this 
labor  received  most  essential  aid  from  Mr.  Charles  F.  Parker, 
who,  after  the  hours  devoted  to  his  regular  duties  in  the  Academy, 
has  given  his  time  to  the  covering  of  the  tablets,  and  the  inscrib- 
ing of  the  genus-covers.  Mr.  Burk  has  been  constant  and  iudua* 
triouB  in  carrying  on  the  arrangement  of  the  N.  American  Herba- 
rium, while  our  Vice-Director,  Mr.  Mechnn,  has  had  the  more 
delicate  task  of  deciding  difficult  points  iu  the  determination  of 
Species.  The  sub-committee  on  duplicates  have  carried  on  their 
work  of  culling  and  ecleution,  part  passu,  with  the  other  labor. 

A  few  months  more  will  complete  the  general  arrangement, 
and  the  Conservator  and  the  Herbarium  Committee  will  then  be 
able  to  turn  their  attention  to  the  work  of  cataloguing  the  collec- 
tion, of  noting  its  wants,  and  of  establishing  correspondence 
for  the  purpose  of  procuring  deficiencies.  Something  has  already 
been  done  iu  this  direction,  and  correspondence  has  been  opened 
with  botanists  in  Brazil,  Venezuela,  and  Syria,  which  will  result, 
it  is  believed,  in  benefit  to  the  Academy. 
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Although  so  much  has  been  accomplished  during  the  year  by 
Tolnnteer  laborers,  who,  from  love  of  the  science,  have  given  such 
time  as  could  be  spared  from  other  duties,  it  has  become  more 
and  more  evident  that  there  is  before  us  a  vast  amount  of  labor, 
in  the  way  of  careful  revision  and  elaboration  of  species,  and  the 
proper  mounting  of  plants,  to  which  volunteer  force  is  inadequate; 
and  we  look  forward  with  hope  to  the  day  when  the  public  spirit 
of  our  community  shall  suflRciently  endow  the  Academy'  to  enable 
it  to  secure  the  constant  work  of  a  competent  botanist,  and  of  an 
expert  mechanical  assistant.  In  no  other  way  can  our  large  col- 
lection be  properly  cared  for,  or  be  made  to  yield  its  full  measure 
of  utility. 

Allusion  has  been  made  above  to  our  Xorth  American  Herba- 
nnm.  Our  lamented  fellow  member,  Mr.  Durand,  spent  many 
years  in  selecting  from  the  general  collection  materials  for  the 
formation  of  a  special  herbarium  to  illustrate  tbe  Flora  of 
N.  America.  The  material  for  this  purpose  was  ample,  and  of 
peculiar  value,  because  it  largely  comsisted  of  plants  collected  by 
Schweinitz,  Pursh,  Nuttall,  Baldwin,  Oakes,  Torrey,  Leconte,  and 
others,  many  of  which  were  type  specimens  of  the  early  de- 
acribers,  to  which  have  been  added  from  time  to  time  the  later 
acquisitions  made  by  government  and  individual  explorations  in 
our  Western  Territories.  The  convenience  and  value  of  such  a 
collection  cannot  be  questioned,  and  accordingly  it  has  been  par- 
tially provided  for  in  our  upper  or  working-room,  where  also  is 
stored  the  valuable  and  splendidly  mounted  herbarium  of  the 
late  Dr.  Short.  But  to  complete  its  proper  arrangement  we  need 
an  additional  case  of  the  same  size  and  stj'le  as  the  two  now  ap- 
propriated to  the  purpose,  and  it  is  hoped  that  the  Academy  will 
find  means  to  provide  this  needed  accommodation. 

John  H.  Redfield, 

Conservator. 

Additions  to  Botanical  Museum  and  Herbarium,  18T7. 
Feb.  Wm.  M.  Canbj',  Wilmington,  N.  C;  a  series  of  specimens 
of  Darlingtonia  Calif ornica^  Torr.,  from  Northern  Cali- 
fornia, and  a  specimen  of  Canbya  Candida,  Parry,  from  San 
Bernadino  Co.,  California. 
P.  Y.  Leroy,  Torrey  Herbarium,  N.  Y. ;  Primula  suffrutes- 
cens,  Gray,  from  Sierra  Nevada,  California. 
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Dr.  Am  Orny,  Camlu-ldgc,  Masa.;  13  species  of  exotic  ]>lauU, 
and  8  iirCnlirornian  plania;  mostly  new  to  aa. 

Rw.  B-^W.  Hervey,  through  J.  0.  Martiodale  ;  Aster  Berveyi, 
Or.,  from  New  Bedford,  Mass. 

,■  Dr.  C  0.  Parry,  Davenport.  Iowa;  polished  section  of  the 
wood  of  Crrcocarpiif  /erfi/o/itic,  from  S.  Ut&h. 

John  H.  Redfleld ;  poUsliod  neclioD  of  Baiikinia,  from  Urazil, 
■ad Bpeeitiien  of  Gi/mnottovium  Brandegei,  a  new  moss  from 
Oolomdo. 

Thou  Ut^i'hnn;  Peraph^llum  ramo»i»aimum,  Nutt,  rrom 
Sontbcm  Utah ;  conea  of  J'iHua  palualrig,  ft-om  Florida. 

IlueBtirk;  oapsulcof  a  large  ajycciesuf  Ai(7nonm;  friiils  of 
Anmeartlia  orienlale,    Ophiocnr>/on  paradoxum,  and  Oor- 
Antta  pubi'^cena,  and  some  other  seeds. 
Apitt.  Jootfrtirlos  Tnicy,  Pt^niviun  CimimiasioDer  to  Ccntcnnisl 
Bzhibitioii;  67  species  of  Pcnivinii  wood*. 

H.  0.  Cofltes,  CommisBioner  fioin  Cape  Colony;  54  species 
of  medicinal  plants  and  drugs;  6  species  of  barits;  and 
■ampk-s  of  vegetable  whx  from  Sfi/rica  cordi/olin,  all  from         ' 
Booih  Africn. 

HIbb  Mnry  H.  Rodney,  through  J.  H.  Rodney,  Ocrniftntown. 
Pbila.;  "  Plants  Oregoneusis,"  one  volume  containing  125 
speties  of  plants,  collected  in  Oregon  by  the  donor. 

Mariano  Barccna,  Mexican  Commissioner;  it  jars  of  me- 
dicinal plants  from  Mexico. 

Prof.  Jos.  T.  Rothrock,  Phila. ;  8  species  of  plants  from  Ari- 
zona, all  new  to  the  Ilerbariiim. 
May.    Prof.  W.  G.  Farlow,  Cambridge,  Mass  ;  Fungus  {^cidium 
pyralum)  on  Pyru*  anguslifolium. 

Hugh  M.  Hull,  Tasmanian  Commissioner;  16  specimens  of 
Tasmanian  woods,  and  16  samples  of  Tasmaniao  seeds, 
Hobart  Town. 

Geo,  Ecmfe;  samples  of  wheat  from  Upper  Bagdad. 

C.  A.  Franklin;  Sassafras  bark  (^Merosperma). 

Dr.  J.  Coverdale;  gelatinous  sea-weed  from  Port  Arthur,  and 
Jelly  made  from  the  same. 

J.  W.  Graves;  native  bread  iMylUia  australis)  from  Hobart 
Town. 

Mrs.  John  Thomson;  native  bread  {MyliUa  auatralu)^  Cor- 
miston. 
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Mrs.  Mitchell  (through  Australian  Commission) ;  gum  from 

the  Oj'ster  Bay  Pine  ( Callitris  australis). 
Commissioners  of  Lunatic  Asylum,  Hobart  Town;  oil  from 

tlie  Blue  Gum  Tree,  Eucalyptus  globulus. 
Mrs.  Paul  Shirley ;  cone  of  the  Cedar  of  Lebanon. 
H.  W.  Mitchell;  leaves  of  Phormium  tenax^  Forst,  with  sam- 
ples of  rope,  bags,  and  brushes  made  from  same,  Auck- 
land, N.  Z. 
June.   T.  R.  Peale ;  Fucus^  Ocean  Grove,  N.  J. 
Sept.     Wm.  M.  Canby,  Wilmington,  Del. ;    Symplocos  tinctoria^ 

L'Her,  in  fruit,  from  Sussex  Co.,  Delaware. 
John  H.  Redfield ;  15  species  of  N.  American  Ferns,  mostly 

new  to  our  N.  American  Herbarium  ;  also  three  species  of 

Californian  phsenogamic  plants. 
Eugene  E.  Frank,  Wilkesbarre,  Pa.;    Botrychium   Virgini- 

cum^  Fr. 
Charles  C.  Cresson;    Rare  Fungus    (Cynophallus  caninus^ 

Fr.),  Wissahickon  woods. 
Oct.    Department  of  Agriculture,  Washington,  D.  C. ;  420  species 

of  plants,  collected  in  Utah  by  Second  Division  of  XJ.  S. 

Geological   and  Geographical  Survey  of  the  Territories, 

Maj.  J.  W.  Powell  in  charge;  L.  F.  Ward,  collector. 
Also  72   species  of  plants   collected   in  Alaska  by   W.  H. 

Dall,  and  30  species  collected  in  the  islands  of  the  Pacific 

by  the  same. 
C.  G.  Pringle,  Charlotte,  Ya. ;  Gentiana  Amarella^  L.,  var, 

(acuta  Mx.),  from  Smuggler's  Notch,  Mount  Mansfield,  Vt. 
Capt.  Robert  Wiltbank;  fruit  of  the  Ivorj'-nut  Palm  (Phy- 

telephas  macrocarpus)^  from   Cardeck  R.,   coast  of  San 

Bias,  XJ.  S.  of  Colombia. 
Hampton  L.,  Ann  C,  and  Susan  Carson,  heirs  of  the  late 

Dr.  Joseph  Carson ;  the  botanical  collections  of  Dr.  Carson, 

consisting  of  dried  plants,  barks,  resins,  seeds,  etc. 
Dec.    Dr.  Asa   Gray,  Cambridge,  Mass. ;    29  species   of  exotic 

plants,  principally  of  the  order  Sapotaceae^  and  mostly  new 

to  our  collection ;  also  35  species  of  N.  American  plants, 

principally  from  California  and  Oregon. 


nUHEUIlIltag  OF  TUE 


REPORT  OP  THE  M!NERA,LOGICAL  SECTION. 


Tlu  Dirootor  of  tb«  BClneralogical  Section  ot  tbe  Acailenijr  of 
N«taral  Seienow  wonld  lespcctfuUy  rcpoit  Ibat  the  Sedlion  wu 
orgaalked  April  34,  LS77,  nnd  ihe  following  offlcors  cleolod : — 

Director Tlieodore  D.  Rani. 

rttw-ZKrwctor        ....     Wra.  H.  Doughcity. 

Steorder Henry  C.  Lewis. 

Trmnnr William  8.  Tatix. 

Swntary Ilonry  C.  Leivis. 

Cotuervator  .        .  .    -Job.  Willuox. 

HMtingi  hsTe  been  held  rvt- i-y  montli  since  tliat  (lat«,  except  dur* 
lag  July  uid  Abgoat;  the  attendance  has  been  good  and  intei-est 
graat.  The  aooompsnytng  report  of  the  ConscrvHlor  shows  the 
woifc  done,  whtoh,  oooeldering  the  shortness  of  the  time,  mnst  Ih; 
regarded  u  highly  u^fectory.  Tlie  appenranoe  of  tliat  part  of 
the  OoQeotlOD  vhlcb  hu  been  rearranged  and  relabeled,  has  been 
favorably  noticed  by  many  members  of  the  Academy. 

It  is  expected  that  a  samniary  of  the  scientific  worli  of  the 
Section  will  be  presented  to  the  Academy  for  pablication.  The 
Section  numbers  nineteen  members. 

Respectfully  submitted, 

Theo.  D.  Rand, 

Director. 

Report  of  the  Conservator. — Since  my  election  to  the  office  of 
Conservator,  the  most  important  work,  under  my  supervision,  has 
been  the  rearrangement  and  classification  of  the  mineral  collec- 
tion of  the  Academy.  On  tbe  authority  of  a  resolution  of  the 
Section,  the  arrangement  has  been  made  according  to  the  system 
adopted  in  tbe  last  edition  of  Prof.  Dana's  jSlineralogy.  This 
operation  has  been  completed,  and  alreaily  some  progress  has  been 
made  in  relabeling  the  specimens  upon  cards  of  uniform  style; 
and  it  is  expected  that  this  work  will  be  fully  performed  during 
tbe  winter.  Lt  is  proposed  to  put  the  specimens  in  paper  trays  of 
suitable  size ;  and  it  has  been  ascertained  that  under  this  plan  tbe 
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minerals  will  not  occupy  a  greater  space  than  under  the  existing 
arrangement,  while  the  attractiveness  of  the  collection  will  be 
greatly  increased. 

The  additions  to  the  collection  of  minerals  during  the  past  3*car 
have  been  as  great  as  usual,  and  satisfactory.  Appended  is  a  list 
of  the  donations. 

Mr.  H.  C.  Lewis  has  completed  the  optical  examination  of  the 
micas  in  the  collection  of  the  Academy,  and  the  divergence  of  the 
optic  axes  thus  determined  will  be  appended  to  the  new  labels. 
Much  credit  is  due  to  Mr.  Charles  F.  Parker  for  his  industry 
and  care  in  rearranging  the  mineral  collection. 

Joseph  Willcox, 

Conservator. 

Additions  to  Mineralogical  Cabinet. — E.  R.  Beadle,  in  exchange. 
Two  specimens  of  Pyroxene,  1  Scapolite,  Slate  Nodules,  and 
2  Hornblendes,  1  Black  Tourmaline,  1  Tremolite,  1  Albite 
(Peristcrite),  1  Stilbite,  1  Kieserite,  1  Haematite,  1  Magnesite, 
2  massive  Apatites  (Osteolite),  1  Titaniferous  Iron,  Apatite, 
Feldspar,  etc.,  from  various  localites ;  Fibrous  Gypsums,  and 
Elaterite  (Elastic  Bitumen)  from  Derbyshire,  England. 

C.  S.  Bement.  Twenty-five  specimens  of  minerals  from  various 
localities,  consisting  of  Corundum,  Menaccanite,  Perofskite^ 
Gahnitc,  Franklinite,  and  Willemite,  Rutile,  Goethite,  Limo- 
nite,  Chalcophanite,  Garnet,  Scapolite,  Tourmaline,  Brews- 
terite,  and  Strontianite,  Apatite,  Apatite  in  Calcite,  Apatite 
with  so-called  fused  Quartz  and  Pyroxene,  Vanadinite,  Pyr- 
rhotite,  with  Chalybite,  and  Mesitite,  and  Cerussite,  etc. 

Prof.  W.  P.  Blake,  on  behalf  of  the  National  Museum.  Specimen 
of  flexible  Sandstone  (Itacolumite),  from  Stokes  Co.,  N.  C. 

E.  M.  Bye.     Slab  of  polished  Serpentine,  Harford  Co.,  Md. 

Dr.  J.  T.  Coates.  Volcanic  Rock,  from  the  crater  of  "Misti," 
Arequipa  Volcano,  from  18,600  feet  elevation,  Peru. 

H.  C.  Coates,  Cape  of  Good  Hope  Commission.  A  number  of 
specimens  of  ores  of  copper,  Galena,  Manganese,  Coal,  etc., 
Cape  of  Good  Hope. 

Lieut.  E.  Crawford.  A  small  collection  of  rock  specimens  from 
the  Black  Hills,  Wyoming  Territory. 

Prof.  Domeyko,  on  behalf  of  the  Chilian  Centennial  Commission, 
in  exchange.  Mineral  specimens  consisting  of  Chrysocolla 
Erythrite,  Atacamite,  Malachite,  Coquimbite,  Proustite,  Chal- 
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copliillitp,  Corargyrile,  Arquerite,  Filirofi>rHl«,  Argeiilirorons 

iTetrahetlritc;  Oxide,  Siilpliidt-s,  and  Silioute  uf  Copjier.  A 
large  niirnber  of  spGciincns  of  minurala,  oiits,  ami  rticlcs,  in- 
cluding fine  oxampWe  of  QiiarU  Ci'yfit%U,  Copjwr,  niid  Silver 
oree,  Cubalt,  Sulphur,  Oalunn,  Ti'oinolite,  Hornblende,  Cinna- 
bar, Aziirite,  Hajeaine,  ProwfltiU  in  Limestone,  Aragonilo, 
Salt,  Kative  Arsenic,  Pliilippite,  Kronkito,  >'ilrate  of  Soda, 
EtUoreseiifu  fk-om  the  Lnguim  of  Mnrluiingn,  tuid  fifty  rock 
HpecimeDB.  All  from  Cbili,  Peru,  uiid  Boliviii. 
'W.  U.  Doiigburly.  Nlltt^■c  copiwr  tit  IIib  lU^cla  and  Citlunitrt 
CouglomerntP,  noiight^n  Co.,  Mich.;  Cbfllcopyrite,  Chriati- 
auia,  Norway. 
'St.  D.  Eyre.    Asbestos  with  fibres  3J  ft.  long,  ViU  Tdllon,  Pied- 

mont. 
John  Ford.     Two  specimcna  of  Peacock  Anthrncite,  Scbnylkill 

Co.,  Pa. 
U.  Goldsmith.  Specimens  of  Trtassie  Coal,  Montgomery  Co.,  Pa. 
'H.  a.  Green.  Aragonitc  and  Calcite  in  Gctid«,  Warsaw,  Illlnoin. 
I  Julian  Quticrrcs,  through  M.  Btircena.  Slab  of  Travertine  Lime- 
L  stone  (Mexican  Onyx),  from  the  Tecall  Qiiariies.  PueWa, 
'         Mexico. 

J.  Hazard.    Specimen  of  Drusy  Quartz,  f^om  Mine  La  Motte,Mo. 
J.  Ueistand.    Two  Stalactites,  Middletown,  Dauphin  Co.,  Pa. 
Russell  Hill.    Dolomite  Actinolite,  Magnetic  Iron  and  Pyrites, 
Qarncts  in  iUica  Schist,  from  the  Soapstone  Quarry,  Mana- 
yunk,  Phila. 
Jos.  Jeanes.      Two  apecimcna  of  Amethyst,  two  of  Quartz  on 
Chalcetlomy,  three  of  Chalcedomy,  one  of  Tufa^and  specimens 
of  Sulphur,  all  from  the  National  Park,  Montana. 
W.  W.  Jeffries,  in  exchange.     Kyanite,  Margarite  on  Corundum, 
Aquacreptite,  Amazon  Stone,  Lenniiite,  Hallite,  Cbesterlite, 
and    Chromite    in    Serpentine,  from   Chester  and    Delaware 
Counties,  Pa.-,   Asl>catoB,  Phlogopite,  Sandstone,  Feldsimr, 
from  various  localities  of  Arberton;   Tourmaline,  Eammer- 
erite,  Fibrolite,  Magnesite,  Actinolite,  Kyeuite,  and  Quartz. 
Dr.  Linn.    Specimen  of  Apatite,  Scbischimsk,  Siberia. 
H.  C.  Lewis.    Ripple  marks  in  Medina  Sandstone  (No.  4),  Blackleg 
Gap,  Huntingdon  Co.,  Pa.,  and  Siderite,  Dunbar,  Fayette  Co., 
Pa.;    Biotite,   Darby   Creek,    Darby,  Pbila.;    Lepidumelone, 
Frankford,  Phila. 
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Dr.  Jos.  Leidy.  Spinel  in  Chlorite,  from  Franklin,  Macon  Co., 
N.  0.  Light  Brown  Tourmaline,  St.  Lawrence  Co.,  N.  Y. 
Green  Tourmaline  in  granite,  Paris,  Me.  Two  terminated 
Crystals  of  Topaz,  from  Minas-Gereas,  Brazil.  Two  Crystals 
of  Green  Tourmaline;  two  terminated  Crj'stals  of  the  same; 
one  terminated  Crystal  of  Black  Tourmaline;  one  Crystal  of 
Tourmaline  (Indicolit^);  one  Crystal  of  Rubellite;  one  sec- 
tion of  Crystal  of  Rubellite  and  Green  Tourmaline,  all  from 
Villa  Rica,  Brazil.  Red  and  Green  Tourmaline,  with  Cooke- 
ite,  in  quartz,  from  Mt.  Mica,  Paris,  Maine.  Eyanite,  from 
Delaware  Co.,  Pa.  Crystalline  Slag,  from  Swedes'  Furnace, 
Upper  Merion,  Montgomery  Co.,  Pa.  Laumontite,  from  east 
side  of  the  Schuylkill,  Philadelphia  Park.  Crystalline  Slag 
from  copper  furnace,  Baltimore,  Md.  Rock  Milk,  from  Hot 
Springs,  Gardner's  River,  National  Park.  Mica,  Pennsbury, 
Chester  Co.,  Albite,  with  Muscovite,  near  Media,  Delaware 
Co.,  Muscovite,  with  Biotite,  Laurel  Hill,  Phila.  Sulphuret 
of  Cadmium  on  Blende,  from  Friedensville,  Lehigh  Co.,  Pa. 
Jadeite  and  Talcose  schist,  from  Easton,  Pa.  Calcite,  from 
Martinsburg,  Lewis  Co.,  N.  Y.  Pyroxene  and  Feldspar, 
from  Rossie,  N.  Y.  Scapolite  and  Peristerite,  from  Pierre- 
pont,  N.  Y. 

From  the  same,  in  exchange.  Hydrodolomite  on  Chromite,  from 
Texas,  Lancaster  Co.,  Pa.  Opal,  from  near  the  south  fork  of 
the  American  River,  California. 

H.  W.  Mitchell.  Twenty-two  Minerals  and  Rocks  from  Auckland, 
New  Zealand. 

W.  A.  Mintzer,  U.  S.  N.  Four  large,  black  Tourmalines,  15 
inches  long.  Four  additional  terminated  Crystals,  from  1  to 
T  inches  long.  Harbor  of  Niantilik,  Cumberland  Gulf,  north 
lat.  64°  56',  W.  long.  66°  21'. 

Galloway  C.  Morris.  One  specimen  of  Coorongite;  three  of 
Mineral  Caoutchouc,  from  Southern  Australia. 

Mr.  Julius  Partz.  Marecanite,  near  Benton,  Mono  Co.,  Cal. 
Acicular  Obsidian.  Three  specimens  of  Partzite,  one  Blende, 
and  one  other  mineral. 

Chas.  C.  Phillips.  Two  specimens  of  Copalite,  from  Zanzibar, 
Africa;  two  of  Asphaltum,  Cuba. 

Theo.  D.  Rand.  Five  Molybdenites,  and  a  specimen  of  Stilbite 
from  Frankford,  Phila.    Aragonite  in  Chlorite,  and  Millerite 
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in  Dolomite,  Soapstone  Quarry,  Pliila.  Mu§i;ovite  and  Oitbo- 
clase,  west  of  Fnirmount  Dam,  Phila,  A  very  fine  collection 
of  Roc-ka  from  the  vicinity  of  riiiltiild|ihitt,  numbering  131 
Bpccimens.  Mulybilic  OcUrc,  Uiilnml,  Delaware  Co.,  Pa.; 
Uetaxite,  Lnnuaster  Co.,  Pa^  One  specimen  of  McBr«olinutn ; 
two  Cbalceilony ;  one  Blue  Apatite;  ono  Quartz,  Pseudo- 
fnorpli  artor  Oaloite;  one  Oct.  Crynt.  of  Zinc  Blende  in 
Cryolite;  ono  Carltonatc  of  Iron  in  Oryolit*,  from  Orecnland. 
Also  lU  specimona  of  inineraU  froca  the  neigbborliood  gf 
PliiludulpliJn. 
''  B.  R.  Roberts.     Four  sarapleB  of  Coal  Oil  from  Prnnklin,  Pa. 

W.  E.  Rowell.  A  smn]!  collection  of  minerals  and  rocks  from 
Arkansas. 

Samuel  L.  Smedley.  Two  specimens  of  Clay  dredged  rroin  mid- 
dle of  Sehiiylkill  at  Penrose  Ferry  bridge  at  a  deptb  of  30  to 
3G  feet  below  low  water  mark. 
Im1(1"1[iI>  Lutro,  tbrough  W.  H.  Uougberty.  One  Uninlrcd  and 
seventy-seven  speciniens  of  the  rouka  traversed  by  the 
"Sutro  tunnel"  towards  tlie  Comstock  silver  lodo  bI  Tip 
ginia  City,  Nevada, 
'  J.  P.  Tottt!nham,  through  A.  D.  Jeseii)).  Twenly-two  specimens 
of  Beckite,  from  Devonshire,  England. 

JoB^  Carlos  Tracy,  of  the  Pernvian  Commission.  Two  hundred 
and  seventy-seven  minerals,  handsomely  arranged  in  sixteen 
cases,  from  Pern. 

Jos.  H.  Tull.  Specimens  of  Sulphuret  of  Silver  (Argentite). 
Ruby  Silver  (Proustite),  from  the  New  York  Canon,  Lander 
Co.,  Nevada.  Coke  from  accidental  combinations  of  Lignite, 
Cottonwood  Canon,  Humboldt  Valley,  Nevada. 

W.  S.  Yaux.  Two  large  Crystals  of  Scapolite,  from  St.  Lawrence 
Co.,  N.  Y. 

Yictoria  Centennial  Commission,  through  Sir  Redmond  Barry. 
A  large  mass  of  Qainierite  fixtm  New  Caledonia,  Australia; 
also  specimens  of  Lignite,  Chalcopyrite,  Bituminous  Coal,  and 
forty-six  rock  specimens  from  Victoria,  Australia. 

Dr.  Jas.  White.    QarnetB,  Ceylon. 

Joe.  Wilcox.  Tremolite,  Quartz,  Oamet,  Feldspar,  Crystals  of 
Serpentine  and  Zircon  from  different  localities.  Tremolite 
from  St.  Lawrence  Co.,  New  York,  and  Blue  Carbonate  of 
Lime  from  Calumet  Island,  Canada.    Large  Sphene,  N.  Y. 


1877.]  NATURAL  SCIBN0E8   OF  PHILADELPHIA.  361 

Fine  Crystals  of  Feldspar  from  Pike's  Peak,  Colorado. 
Thirteen  minerals,  including  Feldspar,  Muscovite,  Aetino- 
lite,  Staurotide,  Corundum,  Corundum  with  Ripidolite; 
Corundum,  Margarite,  and  Tourmaline  from  various  locali- 
ties. Chlorite  Pseudomorph  after  Magnetite  from  Spurr 
Mine,  Michigan.     Tourmaline,  Alexander  Co.,  N.  C. 

The  following  Tasmanian  minerals  were  presented  through  H. 
P.  Welch,  Centennial  Commissioner  for  Tasmania,  on  behalf  of 
their  respective  donors  : — 

British  and  Tasmanian  Charcoal  Iron  Co.    Iron  Ores,  Pig  Iron, 
etc. 

Dr.  J.  Coverdale.     Red  Ochre,  earth  for  paints,  pipe  clay,  from 
Port  Arthur. 

F.  Groom.     Coal  from  Fingal.    Harefleld. 

W.  Hammond.    Bismuth  from  Mount  Ramsey,  Ilobart  Town. 

Jas.  Harcourt.    Iron  Ore,  Pig  Iron,  and  Coal  from  Seymour. 

Haematite  Iron  Works.    Iron  Ores,  Blue  and  White  Limestone, 
West  Tamar. 

H.  J.  Hull.    Tin  Ore,  George's  Bay,  Hobart  Town. 

J.  Hurst.     Coal  from  Tasman's  Peninsula. 

J.  H.  Innis.    Tin  Ore  from  Ringarooma  and  George's  Baj',  Ho- 
bart Town. 

T.  C.  Just.    Magnetic  Iron  Ore,  etc.,  Launceton. 

W.  A--  Kermode.     Salt,  from  Salt  Pan  Plains.      Two  blocks  of 
Freestone,  Mona  Yale. 

Jas.  Laughton.     Umber  and  Sienna  Clay  from  Hobart  Town. 

Lyell  &  Gowen.    Slate,  Tin  Ore,  Marble,  Limestone,  and  Coal, 
Melbourne. 

B.  Raynor.    Limestone,  with  Fossils,  Bridgewater. 

Dr.  Smart.    Gold  in  quartz,  Hobart  Mitoe,  Fingal,  Hobart  Town, 
Stanhope  County.     Tin  Ore. 

R.  Strachan.    Salt,  from  Salt  Works,  Cambridge. 

The  following  purchases  were  made:  Jasper,  Vergennes,  Yt. ; 
Datolite;  Analcite,  Phcenix,  Mich.;  Amethyst,  L.  Superior; 
Millerite  in  Dolomite,  St.  Louis,  Mo.  Amazon  Stone  (Ortho- 
clase),  from  near  Pike's  Peak,  Colorado.  Curved  Cr^'stals 
of  Calcite,  Amethj^sts,  and  Agate,  from  the  Yellowstone 
Park,  N.  W.  Wyoming. 
24 
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The  elootioii  of  Offli-ers  for  18TS  wos  hdil  in  accordance  with 
the  Bj'-lnws,  with  the  follotring  resiill : — 

PrcHident  .         .         .     W.  S.  W.  RiiscUenliergor,  M.O. 

Vice- P residents       .         .     Win.  S.  Tnux. 

Tliomae  Meohan. 
Recording  Secrelar)/  Kdward  J.  Nolan,  M.D. 

CorrsHponding  Svcrelary     Gi/orge  H.  Horn,  M.D. 


Treanvrer        . 

Wm.  C.  Hpnezpy. 

Librarian        . 

K(Iwar<i  .1.  Nolan,  M.D. 

Curators 

Joseph  Leidy,  M.D., 

Wm.  S.  Vaiix, 

ChaB.  P.  Parker, 

R.  S.  Kenileniinc,  M.  X). 

Ciinnnllon  Cogeree  three 

Geo.  A.  Koenig,  Pli.  D., 

years 

J.  U.  McQniUen,  M.D., 

ChaB.  P.  Perot, 

Geo.  r.  Shoemaker. 

Finance  Commillee 

Aubrey  H.  Smith, 

Robeil  Bridgea,  M.D. 

Edward  S.  Wbelen. 

ELECTIONS  DURING  1877 

MEMBERS. 

January  30.— C.  W.  Crosa.  J.  T.  Montgomery,  Joa.  M.  Stod- 
dart,  H.  Ernest  Goodman,  M.D.,  Thos.  Riddle,  Jr.,  M.D.,  Wm. 
G.  Audenried,  Jos.  Thomas,  M.D.,  I.  S.  Moyer,  M.D.,  and  Cla- 
rence C.  De  Lannoy. 

February  27. — Franit  L.  Scribner  and  Mrs.  Mary  Wagner. 

March  27. — Charles  Ashburner  and  Thomas  Maclieilar 

April  24.  — Jos.  G.  Rosengarten,  Edgar  F.  Smith,  Ph.D., 
J.  Marshall  Stoddart,  Jr.,  and  Gertrude  K,  Peirce. 

3Tay  29.— Andrew  C.  Craig,  William  John  Potts,  John  E. 
Cook,  Charles  Zentniayer,  Samuel  L.  Fox,  Shippcn  Wallace,  and 
Joseph  D.  Suhoales,  M.D. 
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June  26. — Rev.  Chas.  F.  Thomas. 

July  31.— Julia  A.  H.  Walker. 

August  28.  —  B.  F.  Lautenbacb,  M.D.,  and  Frank  Wood- 
bury, M.D. 

September  25. — A.  J.  Drexel,  Alexis  S.  Cope,  Miss  Clementine 
Cope,  and  Miss  C.  E.  Cope. 

October  30. — C.  Few  Seiss,  Miss  E.  B.  Rice,  Miss  Mary  B. 
Rice,  Andrew  J.  Parker,  M.D.,  J.  D.  Thomas,  M.D.,  and  S.  H. 
Guilford,  M.D. 

November  27.  —  A.  H.  Franciscus,  Henry  Pemberton,  Jr., 
Henry  Cope  Haines,  Oswald  J.  Heinrich,  and  Wm.  R.  Wharton. 

CORRESPONDENTS. 

January  30. — J.  M.  Da  Silva  Coutinho,  M.D.,  of  Rio  Janeiro ; 
Wm.  A.  Mintzer,  M.D.,  U.  S.  N. ;  L.  Nicholsky,  of  St.  Petersburg  ; 
Gen.  A.  Gadolin,  of  St.  Petersburg;  Nikolai  V.  Eokscharow,  of 
St.  Petersburg,  and  L.  de  Eoninck,  of  Bruxelles. 

February  27. — Alphonse  Favre,  of  Geneva ;  Percival  De  Loriol, 
of  Geneva;  Baron  Ferdinand  Freiherr  Von  Richthofen,  of  Ber- 
lin ;  Dr.  Fred.  Von  Hochstetter,  of  Vienna ;  Edouard  Desor,  of 
Neuchatel;  Ludwig  Riitimeyer,  of  Basel;  Valerien  De  Moeller, 
of  St.  Petersburg ;  H.  Trautschold,  of  Moscow ;  and  Lieut.  A.  W. 
Vogdes,  U.  S.  A. 

March  27. — P.  A.  Von  Kotschubey,  of  St.  Petersburg. 

August  28. — Wm.  A.  Buckhout,  of  Centre  County,  Pa. 

September  25 — Clarence  King,  of  Washington  ;  Daniel  C.  Eaton, 
of  New  Haven;  Count  A.  G.  Marschall,  of  Vienna;  Edward  Von 
Mojsisovics,  of  Vienna;  Dionys  Stur,  of  Vienna;  Franz  Toula,  of 
Vienna;  A.  Bastian,  of  Vienna;  J.  G.  Rein,  of  Frankfurt  on  the 
Main ;  C.  Arendts,  of  Munich ;  Spiridione  Brnsiua,  of  Agram  ; 
Jos.  Szabo,  of  Buda  Pest ;  C.  Stahl,  of  Stockholm  ;  Philippe  de  la 
Harpe,  of  Lausanne;  Elis^e  F.  Reclus,  of  Paris;  Emile  Cartail- 
hac,  of  Toulouse ;  Ernest  Chantre,  of  Lyon ;  J.  J.  Collenot,  of 
Semur;  Henri  Coquand,  of  Marseilles;  Jules  Gosselet,  of  Lille; 
Edmund  Hubert,  of  Paris ;  Wm.  Boyd  Dawkins,  of  Manchester ; 
Peter  Martin  Duncan,  of  London  ;  A.  H.  Green,  of  Leeds  ;  J.  W. 
Judd,  of  London  ;  John  Morris,  of  London  ;  Andrew  Murray,  of 
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London;  Win.  WUitakcc,  of  London;  ami  H.  B.  Medlicott,  of 
Calcutta. 

Ord/fter  30. — Sereno  E.  Watson,  of  Carahridgei  Wm.  0.  Far- 
low,  of  Cambridge;  Geo.  L.  Goodalc,  of  Cambridge;  John  Don^, 
of  Kdinburgli;  Dr.  Ernst  Candeze,  of  Liege;  Dr.  0.  A.  Dolirn,Qf 
Stettin;  liaron  E.  Yon  Harold,  of  Berlin;  Vicomte  Henri  do 
Bonvoiiloir,  of  Paris;  Huron  Masiniilien  de  Chaudnir,  of  Si.  IV 
tersbiirg;  Henry  W.  Bntea,  of  London;  Klienue  Mulsaiit,  of 
Lyons;  M.  A.  Chevrolat,  of  Paris;  R.  Solsk.y,  of  St.  Peters  bo  rg ; 
Alfi-ed  Preiidiioinme  dc  Borre,  of  Binxelles;  Jidea  Putzejn,  of 
BruscUes;  Choa.  C.  Parry,  of  Darenport,  Iowa;  A-  Ernat,  of 
Venezuela;  Q.  V.  Black,  of  Jackson ville,  111  ;  11.  J.  Leelimere 
Guppy,  of  Port  of  Spain,  Trinidad;  and  Kdw.  Hull,  of  Dublin. 

Noveviber  27. — R.  Halloway,  M.D.,  of  Lnporte,  Ind. ;  Dr.  RobL 
Wledersheim,  of  Freiburg  i  B.;  Carl  Semper,  of  Wilraburg  ;  CUm. 
Brongniart,  of  I'aria;  George  Dowdier  Buckton,  of  Wpyeomlw, 
Haslcmcre,  England;  and  Uco.  W.  LawrencD,  21.0.,  of  Uot 
Springe,  Arkansas 
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ADDITIONS  TO  THE  LIBRARY,  I8YY. 

Adams,  A.  L.    Notes  of  a  Natnralist  in  the  Nile  Valley  and  Malta. 
Field  and  Forest  Rambles.     I.  V.  Williamson  Fond. 
Observations  on  the  Remains  of  the  Mammoth  and  other  Mammals 

from  Northern  Spain. 
On  a  Fossil  Sanriau  Vertebra  (Arctosaurns  Osborni)  from  the  Arctic 

Regions. 
On  Gigantic  Land  Tortoises. 

Monograph  of  the  British  Fossil  Elephants.    Part  I.     The  Author. 
Albertis,  L.  M.  D'.    Joamal  of  the  Expedition  for  the  Exploration  of  the 

Fly  River.    Dr.  Geo.  Bennett. 
Allen,  J.  A.    The  Influence  of  Physical  Caltnre  in  the  Genesis  of  Species. 

The  Author. 
Armstrong,  J.,  John   Young,  and   David    Robertson.      Catalogue  of  the 

Western  Scottish  Fossils.    I.  V.  Williamson  Fund. 
Ashburner.  0.  A.     Measured  Section  of  the  Palaeozoic  Formations  in  Mid- 
dle Pennsylvania.    The  Author. 
Ashhurst,  J.     Transactions  of  the  International  Medical  Congress,  1876. 

The  Editor. 
Baillon.  M.  H.    Dictionnaire  de  Botanique.    Nos.  1-6.     I.  V.  Williamson 
Fund. 
Natural  History  of  Plants.     Vols.  2,  3,  4.     I.  V.  Williamson  Fund. 
Baily,  W.  H.     Figure  of  Characteristic  British  Fossils.     Parts  III.  and 

IV.    L  V.  Williamson  Fund. 
Barber,  E.  A.    Aboriginal  Funeral  Customs  in  the  United  States.     By  E. 
A.  Barber.    The  Author. 
Comparative  Vocabulary  of  Utah  Dialects.    The  Author. 
Bdrcena,  M.    Noticia  Cientifica  de  una  parte  del  Estado  de  Hidalgo.    The 

Author. 
Barker,  J.  N.    Botanical  Journal. 
Barkow,  H.  C.  L.     Comparative  Morphologic  dcs  Menschen  und  der  Mens- 

chenahnlichen  Thiere.     ler  Th.     I.  V.  Williamson  Fund. 
Barton,  W.  P.  C.     Compendium  of  Medical  Botany. 
Flora  of  North  America. 
Essays  on  Materia  Medica. 
Elements  of  Botany.     Heirs  of  Dr.  Jos.  Carson. 
Bartsch,  8.    Rotularia  Hungarise.    Hungarian  Academy  of  Sciences. 
Bary,  A.  de.    Ueber  die  Fruchtentwickelung  der  Ascomyceten.    Rathmell 

Wilson. 
Beck's  Botany.    Heirs  of  Dr.  Jos.  Carson. 
Bellardi,  L.    I  Molluschi  dei  tcrreni  terziari  del  Piemonte  e  della  Liguria. 

Parte  I.  and  II.    I.  V.  Williamson  Fund. 
Belt,  T.    The  Drift  of  Cornwall  and  Devon. 
On  the  Loess  of  the  Rhine  and  the  Danube. 
Geological  Age  of  the  Deposits  containing  Flint  Implements  at  Hoxne. 

The  Author. 
The  Steppes  of  Siberia.    The  Author. 

The  Glacial  Period  in  the  Southern  Hemisphere.    The  Author. 
Benecke,  E.   W.      Geognostisch-pal'aontologische  Beitr'dge.      2er  Bd,  3 
Heft. 
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ilcnoU's  'I'ratacei  Estram&rini  ilclla  Sicilia  nlteriorc.     Qnwl.  I. 

WileoD. 
Ilcntbam  aii<l   Hoober'a  Uunen  of  PtunU.    VoU.  I.  atid  IL    CututrM'l 

Fund, 
Berendl's  UrganlHche  RmIc  im  BernM«lii,     Rntlimell  WIIf 
Bergcn'a  MuaeDin.    t^&intiiigcii  »f  Norskn  OlJaA^rr.    Kntolog  over  I>]rrws>1 
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Catalogae  of  Amphipodons  Crustacea. 
Catalogue  of  Sea  Fens. 
Catalogue  of  Lithophytes. 
Catalogue  of  Marine  Polyzoa.    Part  II. 
Catalogue  of  British  Birds. 

Catalogue  of  Non-parasitic  Worms.     I.  V.  Williamson  Fund. 
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Sui  Cetoterii  Bolognesi.    ITie  Author. 
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Fox  Hills  Beds  of  Montana.    The  Anthor. 


ADDITIONS  TO  LIBRARY.  369 
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and  J.  0.  Westwood.     I.  V.  Williamson  Fund. 
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Preliminary  Descriptions  of  New  Species  of  Mollusks  from  the  North- 
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Delondre  et  Bouchardat's  Quinologie.     Heirs  of  Dr.  Jos.  Carson. 
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Department  nf  Marine  and  Fiahcriea.  Cn.    Sapplemonl  No.  3  to  the  Ninlh 
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Dans,  J.    Uu  an  unnamed  Piilmiisoic  Annelid.    The  Aulhor. 
Dwigbt.T.    Tl.e  .VimfoiiivcirtiicIlL-ad.    Conarrw  Fond. 
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Elliot's  Monogruph  i.!'  iW  Tclmoiiina^.     Pis,  1,  •>.  i.  5.     Rathmell  Wilson. 
Ei»-,nl'.)j:tdia  Ikilminim.     illli  td.     Vols.   V.  and  VI.     1.  V.  Williumsuu 

Eunis.  J.    Lecture  on  the  Natural  Sciencex.    The  Aathor. 

Ericheon.  W.  F.    Naturgcschichte  der  Insecten  Deulschlands,  le  Abth. 
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Ern^t,  A.    Emdlos  sobra  la  Flora  j  Fauna  de  Venezuela.    The  Aathor. 
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1.  2.     I   V.  Williamson  Fund. 
Kyton.  T.  C.    Ostoologia  Avium.     No.  12.     Rathmell  Wilson. 
Fedlsc'hendo,  A.     Iteise  iu  T'urkestan.     I.  and  IL,  l-Il.     Zoologischer  Th. 

XI.      L  V.  Williamson  Fund. 
Fischer.  H.    Nephrit  und  Jadeit.     L  V.  Williamson  Fund. 
Fiabcr.  P.     Faune  Conchyliologique  Marine  du  Dfpartement  de  la  Gironde. 

Ire  and  2e  Suppl.    L  V.  Williamson  Fund. 
Rechorches  sur  lea  Actinies  des  Cotes  Oceaniques  de  Prance.    I.  T. 

Williamson  Fund. 
Foliu,  L  De.     Lea  Mf  leagrinicoles.    Espfeces  Nonvellea.    1.  V.  Williamson 

Foresiry  Circulars.    Nos.  1.  2,  4,  5.     F.  B.  Hough. 

Foater.  M..  and  F.  M.  Balfour.    The  Elements  of  Embryology.     I.  V.  Wil- 
liamson Fund. 
Frcseniua'  Qualitatire  and  Qaaotitative   Analysis.      Heirs  of   Dr.  Joa. 

Frey,  U.    'ITie  Microscope  and  Microscopical  Technology.    Tratulated  by 
Geo.  R.  Cutter.    J.  V.  Williamson  Fund. 
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Friele,  H.    Bidrag  til  Yestlandets  Mollnskfauna. 

Report  OQ  Mollusca  of   the  Norwegian   North  Atlantic  Expedition 

in  1876.    The  Author. 
Friele,  H.,  and  O.  A.  Hansen.    Bidrag  til  Eundskaben  om  de  Norske 

Nudibranchier. 
Fnchs,  K.    Les  Volcans  et  les  Tremblements  de  Terre.    I.  V.  Williamson 

Fond. 
Gadolin.  A.    M^moire  snr  la  deduction  d'un  seul  principe  de  tons  les  sys- 

tfemes  crystallographiqaes  avec  leur  subdivisions.    The  Author. 
Gkkimard's  Voyage  en  Islunde  ct  au  Groenlund.    Atlas,  Mam.     Pis.  11, 13, 

14,  22.     Rathmell  Wilson. 
Gannett,  H.    U.  S.  Geol.  Survey.    Lists  of  elevations.    4th  ed.     Depart- 
ment of  Interior. 
Garcia,  J.  A.  G.  i.    El  Monitor  rebelde  Huascar.    The  Author. 
Garrigues,  S.  S.     Report  on  the  Salt   Manufacture  of  Michigan.    The 

Author. 
Gassies,  J.   B.     Faune  Conchyliologique  de  la  Nouvelle-Cal6donie.     2e 
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I.  V.  Williamson  Fund. 
Gegenbauer,  C.    Untersuchungen  zur  vergleichenden  Anatomic  der  Wir- 

belthiere.    2es  Fleft.     I.  V.  Williamson  Fund. 
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rKtilre'Suiiibrv-et-lleuse. 
Lu  Murne  de  la  Porqnerie. 
Docnmonts  nouveaux  sor  I'Allure  do  terrain  houillier  an  cud  du  bauin 
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Systema  Natura,  1788.     Heirs  of  Dr.  Jos.  Carson, 
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The  Author. 
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War  Department. 
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Fnnna.     Pt«,  l~6,  and  Snpplpmeiit  1.     I.  V.  Williamsnn  Fiiad. 
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Mnrah,  0.  0.    Introduction  and  Saccession  of  Yertcbralo  Life  in  America. 

The  Author. 
Martens,  E.  y.     Pie  PreuBsiiiche  Expedition  naeh  Ost-Aaien.  Zoologiwtie 

Ablh,.  Icr  Bd..  2e  Halfto.     L  V.  Williamwii  Fund. 
Massaclmselts  Agrienltnrel  College.    Twelfth  Annual  Beport    'I'bo  Col. 

lege. 
Mnynard,  0.  J.    The  Birds  of  Florida.    Fta.  1,  2,  S.    Oonarroe  Fund. 
Meehan,  Tboa.    Mr.  Darwin'on  the  Fertilisation  of  Flnvrera.    Tb»  Anther. 

On  Self.fertiliMlion  and  (.Vnss-fertiliznlion  of  Flowere.     The  AuUior. 
Mellis8.J.  C.    Si.  Helena.    I,  V.  WilliHoison  Fnnd. 
Heriam's  InMCtB  of  Surinam,  1726.     Rathmeli  Wilson. 
Herk,  C.    Excavatfons  at  the  Kessierioch  near  Thayngen,  Snitzerland. 

I.  V.  Williamson  Fund. 
Meyen'a  Geography  of  Plants.  ■  Heirs  of  Dr.  Jos.  Careon. 
Meyer,  H.  A.,  and  K.  Miibiue.     Fauna  der  Kicler-Bucht.    2cr.  Bd.    1.  Y. 

Williamson  Fund. 
Michaax.    Flora  Boreal!  Americana.    Heirs  of  Dr.  Jos.  Carson. 
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Miklucho-Maclay.  N.  von.     BeilrSge  znr  vergleichetiden  N'enrologie  der 
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Milne  Edwards,  M.    Leijons  sur  la  Pbyslologie.     lime  vol.;  Ire  A  2me  pts. 
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Cnistucis  nodopthalmcs  fofisilea.     Rathmell  Wilson. 
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Ministerio  dc  Fomenlo  de  la  Ropublica  Mejticaoa,  Annies.     Tomo  I.     The 

Author. 
Minot,  H.  1).     Land  and  Game  Birds  of  New  F.ngland.     L  V.  WilliamsOD 

Fund. 
Miquel's  Prodromus  Systemutis  Oycodearum.    Rathmell  Wilson. 
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Ttoario,  2  vols.    I.  V.  Williamson  Fund. 
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Mohl  on  the  Vegetable  Cell,  by  Henfrey.    Heirs  of  Dr.  Jos.  Carson. 

Morfit's  Chemical  and  Pharinaceutieal  Manipalations.  Heirs  of  Dr.  Jos. 
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The  Author. 

Moeenthal,  J.  De.  Ostriches  and  Ostrich  Farming.  I.  V.  Williamson 
Fund. 

Moyer,  J.  S.     Plants,  Birds,  and  Mammals  of  Bucks  County.     The  Author. 
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Miiller.  J.  W.    Transfusion  and  Plethora.     University  of  Christiania. 
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Museum  Godeffroy.  Catalog.  VI.     The  Author. 
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National  Printing  Office  at  Lisbon,  1876.  Portuguese  Centennial  Commis- 
sion. 
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New  Jersey  State  Board  of  Agriculture.  Fourth  Annual  Report,  1876. 
Geo.  H.  Cook. 

New  South  Wales.     Mineral  Map  and  General  Statistics. 
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Noad's  Chemical  Analysis,  Qualitative  and  Quantitative,  by  Morfit.  Heirs 
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Nuttairs  Genera  of  Plants,     Heirs  of  Dr.  Jos.  Carson. 

Observatorio  Central  del  Palacio  Nacional  de  Mexico.     Registro  Meteoro- 
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Oca,  R.  Montes  de.  Ensayo  Ornitologico  de  los  Troquilideos  Colibries  de 
Mexico.    The  Author. 

Oliver,  D.     Flora  of  Tropical  Africa.     I.  V.  Williamson  Fund. 

Orton,  J.     The  Andes  and  the  Amazon.    3d  ed.     Conarroe  Fund. 

Oaten  Sackcn,  C.  R.    Western  Diptcra.     The  Author. 

Packard,  A.  S.,  Jr.     Half  Hours  with  Insects.     I.  V.  Williamson  Fund. 
Life  Histories  of  Animals,  including  man.     Conarroe  Fund. 

Page,  D.     Advanced  Text-Book  of  Geology.     I.  V.  Williamson  Fund. 
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rain Cretace.— Livr.  27  ;  2e  S6r.  Livr.  21, 22,  23.    Wilson  Fund. 

Palm6n,  J.  A.     Ueber  die  Zugstrassen  der  Vogel.     I.  V.Williamson  Fund. 

Parker,  W.  K.  On  the  Structure  and  Development  of  the  Skull  in  the 
Batrachia.     Pt.  2.        The  Author. 
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Parmentier,  N.    Pomme  de  Terre. 

Vegetaux  Nouraissans.     Heirs  of  Dr.  Jos.  Carson. 
Pascoe,  F.  P.    Zoological  Classifica^ioD.     I.  V.  Williamson  Fund. 
Pauly,  A.     Ueber  die  Wasserathmung  der  Linnaeiden.     I.  V.  Williar 

Fund. 
Pavy,  F.  W.    On  the  Physiology  of  Sugar  in  relation  to  the  blood. 
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Payer,  J.     New  Lands  within  the  Arctic  Circle.     I.  V.  Williamson  Fu 
Peale,  A.  C.     On  a  peculiar  type  of  Eruptive  Mountains  in  Colorado. 

Author. 
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Sims.    The  Authors. 
Pelletan,  J.     Le  Microscope  son  emploi  et  ses  applications.     I.  V.  Will 
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Penning,  W.  H.    Field  Geology.     I.  V.  Williamson  Fund. 
Perez,  8.  M.     La  Industria  y  el  Poder.    The  Author. 
Peschel,  O.    The  Races  of  Man.     I.  V.  Williamson  Fund. 
Pfeffer,  W.     Osmotische  Untersuchungen.    I.  V.  Williamson  Fnnd. 
Pfeiffer,  L.     Monographia   Heliceorum   Viventium.      Vol.  8;  Fasc.  ! 

W^ilson  Fund. 
Pictet's  Materiaux   pour  la  Pal6ontologie  Suisse.     4me  S6r.,   le  1 

Rathmell  Wilson. 
Plateau,  F.     Recherches  sur  Ics  Ph^nom^nes  de  la  Digestion   chez 

Myriapodes  de  Belgique. 
Note  sur  une  s^cr^tion  propre  aux  Col^optferes  Dystiscides. 
Note  sur  les  Ph^nom^nes  de  la  Digestion  chez  la  Blatte  Americair 
Note  Bur  les  Phenomfenes  de  la  Digestion  et  sur  la  Structure  de  la 

pareil  Digestif  chez  les  Phalangides. 
Les  Voyages  des  Naturalistcs  Beiges.    The  Author. 
Poly,  F.     Enumeratio  Piscium  Cubensium.     The  Author. 
Polk,  L.  L.     Monthly  Crop  Reports  of  the  North  Carolina  Departmec 

Agriculture,  1877.    The  Author. 
Popular  Treatise  on  Vegetable  Physiology,  1842.    Heirs  of  Dr.  Jos.  Cai 
Porcher's  Cryptogamic  Plants  of  the  United  States.     Heirs  of  Dr. 

Carson. 
Pouchet,  G.     Memoires  sur  le  Grand  Fourmilier.    I.  V.  Williamson  Fu 
Pouchet's  Botanique.     Heirs  of  Dr.  Jos.  Carson. 
Prantl,  C.  v.     Verstehen  und  Beurtheilen.     Royal  Bavarian  Academy. 
Prejevalsky,   N.     Mongolia,  the  Tangut  Country,  and  the   Solitude 

Northern  Thibet.     1.  V.  Williamson  Fund. 
Prentice,  W.  P.     Closing  Argument  in  the  case  of  the  People  v.  Schrni 

'I'he  Author. 
Probyn,  J.  W.     Correspondence  relative  to  the  budgets  of  various  count 

The  Cobden  Club. 
Provancher,  L.     Petite  Fanne  Entomologique  du  Canada.    The  Autho 
Public  Libraries  of  the  United  States.     Special  Report,     Parts  I.  and 
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Pnrsch'a  Flora  of  North  America.     Heirs  of  Dr.  Jos.  Carson. 
Rafinesque,  C.  S.     Caratteri  di  alcuni  nuovi  generi  e  nuove  specie  di  ani 

e  piante  della  Sicilia,  1810. 
Alsographia  Americana. 

The  Good  Book.     No.  I. — Amenities  of  Nature, 
'i'wenty  plates  of  fishes  and  plants. 
Bains  M^dicinaux  de  Prosper.     Isaac  Burk. 
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Ramsay.  E.  P.     Catalogne  of  Australian  Accipitres. 

Hints  for  the  Preservation  of  Specimens  of  Natural  History  for  museam 

purposes. 
Zoology  of  the  Chevert.    The  Author. 
Ranvier.  L.*    Traits  Technique  d'Histologie.   Fasc.  1-4.     I.  V.  Williamson 

Fund. 
Rapp,  W.    von.     Anatomische  Untersuchungen   iiber  die  Edentaten.    2e 

Aufl.     I.  V.  Williamson  Fund. 
Rathke.  H.     Ueber  die  Entwickelung  der  Schildkroten.     I.  Y.  Williamson 
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Regnault's  Chemistry.     Heirs  of  Dr.  Jos.  Carson. 
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Reinsch.  P.  F.     Contributiones  ad  algologiam  et  fun^rologiam.    Vol.  1. 
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Die  Meteorsteine. 
Reise  der  Osterreichischen  Fregatte  Novara  um  die  Erde.    Zoologischer 
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thropologischer  Theil,  1,  2.  und  3e  Abth.     Linguistischer  Theil.    Bo- 

tanischer  Theil,  Bd.  I.     Medicinischer  Theil,  Bd.  I.     Nautisch-phy- 

sicalischcr  Theil,  l-3e  Abth.  Statistisch-conimercieller  Theil,  Bd.  I. 
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Seven  geological  maps  on  rollers.     The  Royal  Academy  of  Sciences  of 

Vienna. 
Review  of  the  Commercial,  Financial,  and  Mining  interests  of  the  State  of 

California.     The  Author. 
Revista  de  Obras  Publicas  e  Minas.     I.-VI.     Laurenco  Malheiro. 
Reynaud,  L.     Memoir  upon  the  Illumination  and  Beaconage  of  the  coast  of 

France.     Treasury  Department. 
Richthofen,  F.  Freiherrn  von.     China,     ler  Bd.     I.  V.  Williamson  Fund. 
Riviuus'  Introductio  Generalis  in  rem  Herbariam,  1720.     Heirs  of  Dr.  Jos. 

Carson. 
Riviere.  M.  E.     Sur  une  amulette*  en  schiste   talquex  trouv^e  dans  les 

Grottes  de  Menton.     The  Author. 
Robinson,  Chas.     New  South  Wales.     N.  S.  W.  Centennial  Commission. 
Roemer,  F.     I^thsea  Geognostica.     I.  Theil,  Lethtea  palsozoica.     Atlas, 

1876.     I.  V.  Williamson  Fund. 
Rolleston,  G.     Forms  of  Animal  Life.     I.  V.  Williamson  Fund. 
Roscoe,  Prof.    What  is  the  earth  composed  of?    I.  V.  Williamson  Fund. 
Rose,  G.     Elemente  der   Krystallographie.     3e   Aufl.     I.  V.   Williamson 

Fund. 
Rosenbuch,  H.     Mikroskopische  Physiographie  der  massigen  Gesteine.     II. 

I.  V.  Williamson  Fund. 
Rossmassler's  Iconographie  der   Europaischen   I>and-und   Susswasser-Mol- 

lusken.     5er  Bd. ;  le-3e  Lief.     Wilson  Fund. 
Rothrock,  J.  S.     Flora  of  Alaska.    The  Author. 
Rougemont,  Ph.  de.     Etude  de  la  Faune  des  eaux  privies  de  lumi^re. 

I.  V.  Williamson  Fund. 
Rowley.     Ornithological  Miscellany.    5-9.     I.  V.  Williamson  Fund. 
Royal  Botanic  Garden,  Edinburgh.    Report  for  1876.    The  Society. 
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RUdliigcr.  ProF.  Dr.     Bcitrngr  xut  Terg1ekliviiili>n  Aiiatomii-  uiid  Uutologie 

der  Uhrtrotnpeti!.     I.  V.  WilllBUiBOii  VuuA. 
RUm,  Dr.  K.     Die  fKUulliiiKliiiclieii  i)tnhenvi}gcl.    5c  uikI  6e  l.kf.    1.  T. 

Willikiaeon  Fuud, 
RuBnel'ij  Nulionnl  Hi«orT  of  Alonpn.     Hints  of  Dr.  Jon.  Cftrenn. 
Rutgers  Soicotific  Sthiiof.     Twflrili  Annnul  llpjiorl.     T.  A.  Connul. 
UDtberford.  Win.     OuIliDeB  oF  frnctiunl  Hblulvgy.     1,  V.  'WIlliitmMHi 

Fund. 
Sfttlebeuk,  A.    An|!e«andt«  KmlalWraphie,    I.  V.  Williftmiioii  Fund. 
IJallcr,  J.  W.     A  Catdogue  M  Uk^  Oollrrtion   nf  Onmbriitn  and  HilurwD 

FossiU  nontuiiicd  in  tlio  Otolosicnl  HuMnm  uf  the  University  of 
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1.  V.  Wllllftmson  Fund, 
8»re,  G.  t).    On  soiiii-  remarkable  fonnn  of  animal  lif«  from  the  ureftl  deepi 

ortbR  Norwcgiiin  unaat.     II.     Univursity  ofUhrintiitiiiit. 
Snawun.*.  II,  l>c.     Uapport  snr  Ic  C^imconni  AKrivulu,  187G.    'Ilie  Aalbor.'S 
HyiiupHiB  or  Amt-Tiutin  VViuim.    The  BtniiliKuniiui  iDslltutioii.  V 

FedWiheiiku's  Vojagv  au  'I  urkeBtnn.    Ortiiopterea.    The  Author.        ^ 
Sanhiiis.  J.  U,     Roporls  od  the  lieoloi?  of  Jamtiica.    I.  V.  WillmmMni 

Schttbui,  J.     Beslimmung  dcr  KryitlnllKostaltvn.    I.  V.  WilUnmsiiQ  Fuud, 
SuhelBer,  II.     Die  NalurgesctEC  und  ihr  ZuBumiiiealuLU);  luit  den  Prinxlplcii 

dvr  abstraklcn  WiHitt^inwhafttin.     The  Author. 
Schenk,  B.  L.     Mitihellungeii  nua  deiu  embrj'ologiiir.hcn  Itiatilate  dcr  k.  k. 

Univergit'iU  in  V/iva.     1  Hoft,     I,  V.  Williamsnu  Fund. 
Schlcgel,  H.    Muaeiim  d'Histoiro  NaturcUe  Aea  i'ays-BiM.    Inte,  Sine,  et 

9me  Lirr.    I.  V.  Willinmaon  Fund. 
Si'hleiden's  PrincipleH  o(  Botiinr,     HHn  of  Dr.  Job.  OarsOD. 
SctuUT,  r.  L„  iiiMl  0-8nlvir.    "N'omciidatur  Avium  Ni?»tPO|.icftlinri.     l.V 

WilliamBon  Fnnd. 
Schmidt,  A.     Atlaa  der  Diutomacecn-kuade.     11-14  Heft.     I.  T.  William- 

ScUomburgh,  It.     Botanicftl  BeiniuiBcencea  in  Briliiib  Quiana.     I.  V.  Wil- 
liamson Fund. 

School  of  Mines,  Record  of.     Vol.  1 ;  Pts,  1,  3,  and  4.     1.  V.  Williamson 
Fund. 

School  Almanac.  1R76.     H.  C.  Ooates. 

ticl  100 1 -Books  and  Testaments  in  South  African  Dialects,    H.  C.  Ooates. 

School  of  Mines,  Ballaarat.     Annual  Report,  1876.    The  Council. 

Schrauf,  A-     Lehrbuch  der   PhyBikaliscben   Mineralogie.      I.  und  It.  Bd, 
I,  V,  Willbmson  Fund. 

Schrenck,  L.  ».     Reisen  und  Forschungen  im  Amnr-Lande-    Bd,  4;  2e 
Lief.     Wilson  Fund. 

Scuddcr,  S.  H,    The  lusectsof  the  Tertiary  Beds  at  QueBoei.    The  Author- 
On  the  Class  ill  cation  of  ButlerBies.     The  Author- 
Report  upon  the  Orihoptera  collected  by  the  expedition  for  geographi- 
cal survey  west  of  the  100th  meridian   daring  field  season  of  18iS- 
The  Author- 

SchUbeier,  F.  C.     Die  Pflanzenwelt  Norwegians.     Dr.  Alf.  Fricke. 
Same.      University  of  Chrisliania. 

Schuh,  D.  G.     Atlna  Geologico  y  Topografico  de  Asturias.     Geological 

Survey  of  Spain- 
Scidlilz,  Ijr,     Die  Otiorhynchiden  s.  str.  nach  den  morphologischeD  Ver- 
wandlschaftsverhUltnisse  ibrcB  HaulBcelet's  vergleichend.    The  Au- 
thor. 
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Semper.  C.    Entwickelungsgeschichte  der  Ampullaria  polita.     Rathmell 
Wilson. 
Reisen   im   Archipel  der  Philippioen.    2er  Th. ;    2er  Bd.   11   Heft. 
I.  V.  Williamson  Fund. 

Seue,  C.  de.    Wiodrosen  des  sudlichen  Norwegens.     University  of  Chris- 
tian ia. 

Seynes,  J.  De.     Recherches  pour  servir  k  I'llistoire  Naturelle  des  Vegetaux 
Inftrieures.     I.  Des  Fistulines.     I.  V.  Williamson  Fund. 

Sharp,  S.     Rudiments  of  Geology.     I.  V.  Williamson  Fund. 

Shelly,  G.  E.     A  Handbook  of  the  Birds  of  Egypt.     1.  V.  Williamson 
Fund. 

Siebke,  H.     Enumeratio  Insectonim  Norvegicorum.     Fasc.  3,  4.     Univer- 
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Siebold.  0.  Th.  v.     Anatomy  of  the  Invertebrata.    Translated  by  Waldo  J. 
Burnett.     I.  V.  Williamson  Fund. 
On  a  true  Parthenogenesis  in  Moths  and  Bees.     Rathmell  Wilson. 

Smith's  Grammar  of  Botany.     Heirs  of  Dr.  Jos.  Carson. 

Smith.  E.  F.     Upon  some  new  Chlorine  Derivatives  from  Toluol. 
Tri-substitution  Derivatives  of  Benzol. 
Dichlorsalicylic  Acid.    The  Author. 

Smith,   F.      British   Hymenoptera  Aculata.      Entomological    Society  of 
London. 

Smith,  J.     Historia  Filicum.     I.  V.  Williamson  Fund. 

Smithsonian  Institution.     Contributions  to  Knowledge.     Vols.  20,  21. 
Smithsonian  Report,  1875.     The  Institution. 

Smucker,  I.     Centennial  History  of  Licking  County,  Ohio.    The  Author. 

Sommerville,  M.     Engraved  Gems.    Jas.  L.  Claghorn. 

Sowerby,  J.  De  C,  and  E.  Lear.    Tortoises,  Terrapins,  and  Turtles.     I.  V. 
Williamson  Fund. 

Souverbie,  Dr.     Description  d'espfeces  nouvelle  de  1' Archipel  Caledonien. 
The  Author. 

Spencer.  H.     Descriptive  Sociology.     Div.   I.,   Nos.   3,  4,   5.     Conarroe 
Fund. 

Spinzig.  C.     Cholera.    The  Author. 

Spry,  W.  J.  J.    The  Cruise  of  the  "  Challenger."     Conarroe  Fund. 

Squier,  Geo.     Peru ;  incidents  of  travel  and  exploration  in  the  land  of  the 
Incas.     The  Conarroe  Fund. 

Steams,  R.  E.  C.    Remarks  on  the  death  of  Col.  Ezekiel  Jewett  and  Dr.  P. 
P.  Carpenter.    The  Author. 

Steiner,  L.  H.     Am  I  my  brother's  keeper?    The  Author. 

Stevens,  E.  T.    Jottings  on  some  of  the  objects  of  interest  in  the  Stone- 
henge  excursion,  Thursday,  Aug.  24.  1876.     The  Author. 

Strebel,  H.    Beitrag  zur  Kenntniss  der  Fauna  Mexikanischer  Land-  und 
SUsswasser-Conchylien.     11.  Th.     1.  V.  Williamson  Fund. 

Streets,  T.  H.    Contributions  to  the  Xatural  History  of  the  Hawaiian  and 
Fanning  Islands  and  Lower  California.     The  Author. 

Summer's  Botany.     Heirs  of  Dr.  Jos.  Carson. 

Swan,  Jos.    Illustrations  of  the  Comparative  Anatomy  of  the  Nervous  Sys- 
tem.    I.  V.  Williamson  Fund. 

Tasmania.     Statistics  and  Council  Journal.     E.  C.  Nowell. 
House  of  Assembly  Journals,  and  map  of.     H.  M.  Hull. 
Another  map  of.     W.  Moore. 

Chart  of  Water-Works,  Hobart  Town.     A.  Randall. 
Charts  of  Hobart  Town  and  Launceston.     Messrs.  Walch  &  Son. 
Another  chart  of  Launceston.     8.  F.  Dibbs. 
Photographs  of  Public  Buildings.     Corporation  of  Launceston. 
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T»te,  R.,  and  J.  P.  WaVf.    The  Yorhhiro  I.iits.    I,  V.  Willinin»ori  Kund. 
TeUcim  de  Artigiin.  A.  C.     DcsoritiQuti  gcn\  e  hidurica  iliw  moiMiiM  <.'uii- 

hadiu  I'ln  nnmi^  dcM  Reui,  lU'gtMit«a  e  (luri-fuiMlorea  ilu  rorlugal. 

Laiin-'iici)  Molhciru. 
Tbeopbustrl  ilu  Hititoriii  I'1an(»rum.  IU44.    Ftciinof  Dr.  Jm.  Canon. 
ThU'lmia,  A.     Dwcripliim  do  la  Uolluction  dn  la  Maniuiwi  I'ouliiiTi.     I.  V. 

Williamnon  Vnnd. 
ThomM,  'I',  (i.    A  Cast)  of  Abilomiiml  PivKimncy  itHated  by  Lauarotomy. 

The  Prophjkrlit  Treitoieul  of  PlouutitH  piwW*.     The  AmW. 
ThinDBoa.  CI.  U.    Opusuula  Kutouicilogiru.    Fiw.  5,  G,  7.     I.  V.  WillUoMua 

Fund. 
Tiynipnoptcni  St^andiniiviic,    Tome  IV.     I.  V.  Willinnuoo  I-'uiiJ. 
Thornton's  lintmiy.     Ilriro  of  Dr.  Jon.  Carsnii. 
Titford'x  tlnrtnii  BotatiUiis  Americaiiuii.     Heiw  of  Hr.  Jua.  CuMon. 

naii  ComjwriitiTe. 

Tuniuiiuil.  D.    Bicffche  Diiuo-chcmische  tiiii  difGrirnil  Miili  ullulropici  dril 

idrnfcrnfl.    'l'h«  Author. 
I^s  BaIcddx  Hemi.ploiigi'un     The  Authur. 
Torloiiift.  A.    The  Dmiiiintt  of  Uke  Fuuiuo.    Thn  A  iithor. 
Torwy  and  Oruy's  Flora  uf  Noflh  Anwrica.      Vol.  I..  Pis.  3,  4 ;   Vol.  IT,, 

I'lo.  1^.     Heirs  uf  lir.  .los.  llBrson. 
Trafford.  V.  W.  C.     Amphioniina.  on  la  Vnc  da  Mondo.    Th*  Aiilhw. 
TrautBchnId,  II.     Kri^HnKung  dur  Faniin  drit  raMisclicn  Jnra.     Th<^  Auilmr. 
Trumbull.  J.  H.,  nnuAitn  limy.    Notion  the  Hi(>ti>rytir  Uelinutlios  lube- 

roana.    'I'hu  Aulhura, 
Trampp,  B,     Naiink.  dor  Btlflor  der  Sikh- Religion.    Royal   Academy  ot 

Scirnces  of  Munich. 
Trustees  of  S.  Arricnn  Mbbpuid.     Official    Reports,   18ST-7B.     H.   C. 

Tschamer,  A.     Znr  Pathojrencae  des  Keuc-hbuBtens.     The  Author. 

Turner's  KlenionU  of  Chemistry.     Heirs  of  llr.  Jos.  Carson. 

Turner.  W,     Lectnreaon  the  Comparative  Anatomy  of  the  Placenta.    I.  V. 

Williainsoii  Fund. 
Tj^  Bruhe's  Metcorologtske  Dii^bog.    Royal  Academy  of  Copenhagen. 
United  Slates  Gommiivioo  of  Ffsh  and  Fisheries.     Part  Hi.     Report  for 

1873-4,  and  1874-.^.     The  Commissioner. 
United  States  Enlomolofrlcal  Commission.     Ualletin,  Nob.  1,  2.     Depart- 
ment of  the  Interior. 
U.  S.  Geological  Survey  of  the  Territories.    Miscellaneous  publications, 

No8.  -2.  4.  7,  8.      Bulletin  No.  4.  2d  Series  II..  4 ;  lil.  1-4. 
Ninth  Annual  Report,  1870, 

Contributions  to  North  American  Ethnology.    Department  of  the  In- 
United  Stules  Life-Saving  Service.     Annual  Report,  1876.    Treasury  De- 

iiartnieot. 
U.  S.  National  Museum.    Bulletin.  Nos.  7,  8,  9.    Dcparlment  of  Interior. 
Untersuchungcn   der  Dcntschcn   Mecre  in   Kiel.     Jahresbericbt  1,(2,  3. 

I.  V.  Williamson  Fund. 
Valuation  of  Properly,  iloburt  Town  and  Launcetovrn.    Tasmanian  House 

of  Asftembly. 
Van  Bennedi'u,  J.  A.     Rcpertorlum  Annunm  Lltcratune  Botanies.  Tome  I. 

I-  V.  'Williumaon  Fund. 
0  Beneden,  P.  J.     Faune  Litloralc  dc  Betgique,  Cgtoces  et  Turbel)ari#s. 

The  Committee. 
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Van  Beneden  et  Gervais.  MM.    Osteofi^raphie  des  C6tac^s  Vivants  et  Fos- 

siles.    Text  and  Plates,  Livr.  14.     Wilson  Fund. 
Van  Vollenhoven,  S.  C.  Snellen.     Pinacographia.     Pts.  4  &  5,  Afl.  5.    I.  V. 

Williamson  Fund. 
Vaugban,  V.  C.     Notes  on  the  Osteology  and  Myology  of  the  Domestic 

Fowl.     Conarroe  Fund. 
Vennor,  H.  G.     Our  Birds  of  Prey.     Wilson  Fund. 
Vidal  y  Soler,  S.     Mcmoria  Sobra  les  Montes  de  Filipinas.    The  Author. 
Villa,  A.,  et  G.  G.     Lo  Studio  degli  Insetti  in  Lombardo.     Gita  Geologica 

sugli  Appennini  Centrali. 
Virey's  Philosophie  de  I'llistoire  Naturelle.     Heirs  of  Dr.  Jos.  Carson. 
Vogt,  0.     Recherches  sur  les  Animaux  Inferieurs  de  la  Mediterran6e. 

I.  V.  Williamson  Fund. 
Waern,   C.    F.       Minnesteckning    ofver    Augustin    Ehrensv'fLrd.      Royal 

Swedish  Academy. 
Walker,  E.    Terrestrial  and  Cosmical  Magnetism.     Conarroe  Fund. 
Walker's  Statistical  Atlas.    Conarroe  Fund. 

W^eddeirs  Histoire  Naturelle  des  Quinquinas.    Heirs  of  Dr.  Jos.  Carson. 
Weinkauff,  H.  C.     Catalogue  der  im  Europaischen  Fauneu-gebiet  lebenden 

Meeres  Conchy  lien.     I.  V.  Williamson  Fund. 
Weismann.  A.     Zur  Naturgeschichte  der  Daphinden.    I.-IV.     I.  V.  Wil- 
liamson Fund. 
Wetherby,  A.  G.     Review  of  the  genus  Tulotoma.     The  Author. 
Whitfield,  R.  P.     Preliminary  Report  on  the  Paleontology  of  the  Black 

Hills.     Department  of  Interior. 
Wilder,  B.  G.     On  the  Brain  of  Chimaera  monstrosa.    The  Author. 
Williamson,  A.  N.     Dbservatiojis  on  Nasal  Catarrh.     The  Author. 
Withering's  Botanical  Arrangement.     Heirs  of  Dr.  Jos.  Carson. 
Witter,  F.  M.     Catalogue  of  Iowa  MoUusca.     The  Author. 
Wood,  H.    The  Shores  of  I^ake  Aral.     I.  V.  Williamson  Fund. 
Woodbridge,  W.  E.     Report  on  the  Mechanical  Properties  of  Steel.    The 

Author. 
Woodward,  H.  B.    The  Gkology  of  England  and  Wales.    I.  V.  Williamson 

Fund. 
Wythe,  J.  H.    The  Microscopist.    3d  ed.     Conarroe  Fund. 
Yarrell,  W.     A  History  of  British  Fishes.     3d  and  4th  eds.,  by  Sir  John 

Richardson.     I.  V.  Williamson  Fund. 
Yarrow.  H.  C.     Report  upon  the  Collection  of  Terrestrial  and  Fluviatile 

Mollusca  made  in  Colorado,  Utah,  etc.,  in  1872,  '73,  *74.     The  Author. 
Zigno,  A.  de.     Flora  fossilis  formationis  volithicae.     Rathmell  Wilson. 
Zirkel,  F.     United  States  Geological  Exploration  of  the  Fortieth  Parallel. 

Microscopical  Petrography.     War  Department. 
Zittel,  K.  A.    Studien  liber  fossile  Spongien.    The  Author. 
Zoological  Record.     Vol.  12.     Wilson  Fund. 


JOURNALS  AND  PERIODICALS. 

Amsterdam.     K.  Akademie  van  Wetenschappen.     Jaarbook,  1875. 

Verslagen  en  Afededeelingen.    Afd.  Nat.  2e.  Reeks,  Tiende  Deel.  Afd. 

Let.  2e  Reeks,  Vifde  Deel. 
Verhandelingcn.  Zestiende  Deel ;  Afd.  Let.,  Tiende  Deel. 
Catalogus  van  de  Boekerii,  111.  1. 
Processen-Verbaal,  1875-76. 
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K.  ZoolngiBch  OenouUcUap  "Natnra  Artis  Ma^ister."    NederUnilu-h 

TijH8.-hHfl  voor  de  Dierkunde,    Jahrg.  I..  All.  6-12,  DbbI  ll.^lV. 

Tho  Society. 
Angcn,    Sm'.i^tfi  Nntionalit  il'Agricaltuie.  Scieocea  el  Aria.    Ufuoirg*. 

T.  ISmn.    Tho  Houiety. 
Ann  Arbor  Kcienliflo  AwiK'Utlon.     ConslituUon  and  By-Uiwa.    Tb«  So- 

oiety 
AugBbiirg.    Natiirhistorisclie  Vnrcin.    24er  B(-ripht,    The  Society. 
Anxerre.     Soci6tiSi]cs  Hointiiti  li  Is  tori  quit*  et  Nalun*1le«dK  I'Votine. 

letin.  3l)e  vol.    The  Sitciely. 
Boltimore.    Peabody  Institute.    'I'ptith  Report.    Thv  Society. 
Bamberg.    Nainrforsphenile  Gt-sctlxthart.     Bin*r  Bericht.     ITie  Socidy, 
BciruBt.    Naturn!  Hiktor;  and  rbiloEopbieal  Bocicly,  Proceedings,  181c. 

The  Society. 
Berlin.    Areliiv  filr  Natiirgcsoliinhle.    42cr  Jahr;  2m  ami  3ea  Heft  4:  34 

JuhrB-  1  :  3»  Jfthrit.  1 ;  &■«  Hi-H ;  40er  Juhrg. ;  5v»  Huft  6 ;  42er 

Jniirg.  2e8:  iSet  Juhr);.  2i-»  Heft.    Thi»  Fklltur. 
BoUniKcher  Jabre«Wlcht,  1»T5,     ler  Hslfbaiid.     I.  V.  Williamimn 

Dtutsc^he  Qcotngische  GcBe1l»chAft.    Zvit«:hrift,XXVIIl.  3;  XXIX. 

2.    The  Sooiety. 
(lesellschart  Nalurfurschender  Freiiride.    Sitxuugaberiehlo.  1UT6.    The 

Societv, 
K.  P.  Aknilomici  der  WisBcnachartoii,  Monnlthericht.  Au)(.  1876;  Jaly, 

1877.    'IV  Sofinty. 
Entomiiloftiauhn  Zeitschrirt     2(let  Jnhrs.  2es  Ilcft,  2U'r  Jahr?.  A 

'llje  KdiKir.  I 

Per  Natarforwher.  X.  Jalirg..  2-32.    The  Bditor.  | 

VcreiiT  Jinr  Befiirdpnini!;  den  (iKrtpnlmiies  in  den  K.  P.  Staat«n  Wf 

(itlrtiicrei  iitid   PHaiizciikniicli.-.      Muiial^bprichl,   I-Jit  .lalirp.      The 

Society. 
BlooniingloD.     Illinois  Museum  of  Natural  History.    Bfllletin  No.  X.     S.  A. 

Forbes. 
Bolopna.     Accademift  dctlc  Scieiize  del'  Istitiito.     Rendicontu,  1875-76. 

Memovie.     Serie  3.  VI.  1-4.     The  Society. 
Bonn.     Arehiv  fUr  Mikroskopischo  Anatoniie.    XIII.  3,  4;  XIV.  1,  2. 

I.  V.  Williams<.n  Fund. 
Naturhistoriubc  Vercin  der  preus-sischen  Rheiiilande  und  Weslphalens. 

Verhandlaiigeii,  32er  Jahrg.  2e  Halfte ;  33er  Jahrg.  le  Hlllfte.    The 

Society. 
Bordeaux.    Soci^li  des  Sciences  Physiques  et  Naturelles.    BulletiD,  2e 

Serie,  t.  I.  3.     T'he  Society. 
So<'i#l«  Linn^enne.     Acica,  4me  S£rie ;  t.  XVIII.  4 ;  t.  XIX.  I.     The 

Hocieiy. 
Boston.     American  Academy  of  Arts   and   Sciences,   Proceedings.     New 

Series,  IV.    'I'tie  Society. 
American  Naturalist.     Jan.  to  Nov.  1R77.     The  Editor. 
Science  Observer.    I.  1.  4.    The  >:ditor. 

Society  or  Natural  History.     Proceedings.  XVIII.  p.  337  ;  XIX.  158. 
Memoirs.    II.,  Pt.  4,  No.  5.    The  Society. 
BmuuKcliwcig.     Archiv  fUr  Anthropologic.     3er  Bd.  3,  4  ;  9erBd  4;  lOcr 

Bd.  3.     I.  V.  Williamson  Fund. 
Bremen.    Nalurwissensehaniiche  Verein.  Abhandlnngen.    V.  2.    The  So- 

eiely. 
SchwediPthe   Heilgymnaslische  Instilut,     XX.  Jahresbericht.     The 

Direclor. 
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Bristol.    Naturalists'  Society.     Proceedings,  III.  1-9;  IV.  1,  2;  V.;  VI. 

1,  2;   VII.  1,  2.    N.  S.,  I.  1-3;   1868-76.     By-Laws,  etc.    The  So- 

ciety. 

Bruxelles.    Soci6t6    Beige  de  Microscopie.     Bulletin,   I.;  Annates,  II.; 

Proems  Verbal,  Nos.  4-6.    The  Society. 

Soci6t6  Kntomologique  de  Belgique.    Compte-Rendu.    S6rie  II.,  31- 

42.    The  Societjr. 
Soci^t6  Malacologique  de  Belgique.     Annales.  t.  lOme.    The  Society. 
Buffalo.    Society  of  Natural  History.     Bulletin,  III.  4.    The  Society. 
Caen.     Academic  National.    Memoires,  1876.    ITie  Society. 
Calcutta.    Stray  Feathers.    Vols.  1-3;  vol.  4,  pt.  1.      1.  V.  Williamson 

Fund. 
Cambridge.    Museum  of  Comparative  Zoology.    Memoirs,  Vol.  I. 
Annual  Report,  1876.    The  Director. 

Nuttall  Ornithological  Club.     Bulletin  II.  1-4.     The  Society. 
Peabody  Museum  of  American   Archajology  and  Ethnology.    Tenth 

Annual  Report.    The  Trustees. 
Psyche.     II.  33-38.     The  Editor. 
Cap  Rouge.     Naturaliste  Canadien.     Nov.  1876  to  Oct.  1877.    The  Editor. 
Caracas.     Gaceta  Cientifica  de  Venezuela.     I.  5-9.    The  Editor. 
Cassel.     Malakozoolofi'ische  Blatter.     XXIII.  Bg.  10;  XXIV.  9.     I.  V. 

Williamson  Fund. 
Catania.    Accademia  Gioenia  di  Scienzi  Natural i.      Atti,  scrie  3a,  t.  X. 

The  Society. 
Cherbourg.    Soci6t6  Nationale  des  Sciences  Naturelles.    Compte-Rendu  de 

la  Seance  de  30  Dec.  1876.    The  Society. 
Christiania.     Nyt  Magaz'n  for  Naturvidenskaberne.    21e  B.,  3e  Heft-22e 
B.,  4e  Heft.    'J'he  Editor. 
Videnskab  Selskab.    Forhandlinger,  187.5.    The  Society. 
Cincinnati.     Quarterly  Journal  of  Science.     Vols.  1,  2.     Cincinnati  Society 
of  Natural  H  istory. 
Society  of  Natural  History.     Proceedings,  1876,  1.    The  Society. 
Copenhagen.     K.  D.  Videnskaberne  Selskab.     Oversigt,   1875,  Nos.  2,  3; 
1876,  No.  1;  1877,  No.  1. 
Memoires,  5me  Serie ;  Classe  des  Sciences,  XI,  3,  4.     The  Society. 
Soci^t^  Rovale  de.s  Antiquaires  du  Nord.     Memoires,  1875-76. 
Tillaeg  til  Aarbger,  1874-75.     The  Society. 

Videnskabelige  Meddelelser  fra  Naturhistorisk  Forening,  1876.    The 
Editor. 
Danzig.     Naturforschende  Gesellschaft.     Schriften,  Neue  Folge,  2en  B., 

2es  Heft;  4en  B.,  les  Heft.    The  Society. 
Darmstadt.     Verein  fUr  Erdknnde.    Notizblatt,  III.  Folge,  15er  Band,  Nr. 

169-180.     The  Society. 
Dorpat.     Naturforscher-Gesellschaft.     SitzUnL'sberichte,  IV.  2. 

Archiv  fUr  die  Naturknnde  Liv-.  Ehst-  und  Kurlands.     le  Serie,  3er  B., 
ler  Lief. ;  5er  B.,  2e-4e  Lief;  7er  B.,  5e  Lief.,  und  Meteorologische 
Beobachtungen,  le-3e  Lief. ;  8er  Band,  Heft  2.     li.e  Serie,  Biol.- 
Naturb.,  B.  7,  Lief.  3.     The  Society. 
Dresden.    Afrikanische   Gesellschaft.     Correspondenzblatt,  No.  21.     The 
Society. 
K.   Leopoldinisch-Carolinische   Akademie   der  Naturforscher.     Nova 
Acta.     X.  1,  2  ;  XI.  1,  2  ;  XXXIV.,  XXX  VIIL     Leopoldina,  1-6, 
lies  Heft.    The  Society. 
K.  Sammburg  Tiir  Kunst  und  Wissenschaft.     Bericht,  1874-75.     I.  V. 
Williamson  Fund. 
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K.  Zoologischvn  Maseiim.    Mithei1ungi>n.    2m  Heft    The  Boripty. 
NiiturnisB^iiBclinMrcliu   Gesellsubttft.     SItiangBlwrichle,  187{ii    Jitli, 
1877.     The  Society, 
Drantlinim.    K.  Noreko  Vidcnskab  ScUlcab.    Skrift^r,  Utienili!  Uini),  3e 
Hefte. 
Forleffiielse  i  Aoret,  IB75.    The  Huciflv. 
Unblin.     Roj'al  Dublin  Souletv.    Journal.     Nob.  42-44.    The  Socinl]'. 

RojbI  lri»li  Acaiieiny.     'I  ransaptions,  XXVI.  S.     'I'he  Society. 
Ediiibnre.     liotanical   Society.     Traua&ctioDS  and   Proceedings,    XII-   3. 
The  Bocipty. 
Geological  Society.    Transactions.  III.  I.    The  Bocicty, 
Royal  Society,     Ptoueedings,  Session  1875-76. 
TrunBaetions.    Vol.  27,  Pt.  4.    The  Society. 
Erlaof^fn.     Physikaiisch-mediciiiiache    Sociefilt.    Siltangibericbl,  8  Ilirft, 

Tho  SopiPty. 
Franknirt,  A.  M.    Aerztlich  Verein.    Jahresbcrivht.  XIX.  uud  XX.  Jahrg. 
The  Sotifty. 
DeutHclie  iimrakoEooloR-ische  Oesellsuhnrt.    JahrbUcher.  -ter  Julirg.  2, 
Nnchrk'httblutt,  9er  Juhrag.  4-8.    'I'tio  Soolnly, 
Dpr  Zoolojtische  Gnrten.  187H,  Nos.  7-1:!.     The  Publishing  SnrlHy. 
Briickrnh^-rgigrhe  Nattirforsehendr  Oejsrilachaft.     liericbt,  167o-7(i. 
Abhandluiigrn,  XI.,  les  HeD..    Thv  Society. 
Frtiibur^  i.  B.     Naturrunicheiido  GeHOIUcbafl.    Beriuhl,  Til.  1.    The  So- 
ciety. 
Goiievn.     liibliothoane  Uoivera^llo  et  Revne  Salwe.     1816-lt).^4.     UG 
voliinu'9.     1.  V.  Williamson  Fiipd. 
Schwc'ixerisehc  PiilB,ontologiBche  ticsoIlBchiin.     Abhandlangcn,  Vul.  3. 

1.  V.  Williamwin  fund. 

8ocifl6de  Pbyslqae  et  d'HistoIre  Nalurello.    M&moires.  XXIV.  2. 

The  Society. 
Gieascn.     Oberbessischc  GescllKchaft  fUr  Natur-  mid  HeilkDnde.     15cr  Dnd 

IGer  Bcridit.     The  Society. 
GlaitKow.     Philosophical  Society.     Proceedings.  X.  2.    The  Society. 
Giittiitgen.     K.  Gesellschaft  der  Winseiiacharten  und  dcr  Georg-Augoats- 

Ijmveraitat.    Nochrichten,  1876.    The  Society. 
Graz.    Verein  der  Aerate  in  Sieiermark.    Silzungs-Uericht,  XI.-XIII.  Ve- 

rcinRJahre.    llio  Society. 
Halirux.    Nova  Scotinn  Institute  of  Natural  Science.    Proceedings  and 

TronsactionB.  IV.  3.    The  Society. 
Hatle.    Naturfoi-schendc  Gesellschaft.     Abhandlnngen,  13ea  B.,  2cb  Heft. 

Bericht,  1875.    The  Society. 
Hamburg-AItona.    Naturwiasenachafllicbe  Verein.    Abhandlungeu,  1876. 

The  Society. 
Hanover.    Botanical  Gasette.  11.  4-12.     The  Editor. 
Harlem.     Soci£t£  Hollnndaiae  dea  Sciences.     ArchireB  N^erlandaisea,  XI. 

2,  3.    Notice  Historique,  etc.,  1876.    The  Society. 
Hartford.     Fanciers'  Journal,  IV.  3-U.     The  Kditor. 

Innsbruck.    Ferdinnndcum  fUr  Tirol  undYorarlberg.   Zeitschrift,  SeFotgc, 

2(les  Heft.    The  Society. 
Jena.     Medici  uisch-natarwissenwhartliche    Gesellschaft.      Jenalsche   Zeit- 

acrlft.  BdB.   I..  IV.,  2,  3,  4  ;    Bde.   V.,   VII.;   X.  4  und  2er   Sup. 

Heft;  XI.  1.2.    The  Society. 
KUrntcn.     Naturhistoriache  Landea-Musenni.  Jahrbucb,  lies  und  I2e8  Heft. 

The  Museum. 
Kansas  City.     Western  Review  of  Science  and  Industry.     March  to  Octo. 

ber,  1877.    The  Kditor. 
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KonigRberg.    Physikalisch-okonoinische  Gesellschaft.     1875.      le   und  2e 

Abth.    The  Society. 
Lausanne.    Society  Yaudoise  des  Sciences  Naturelles.     Balletin,  2e  S6rie, 

Vol.  XIV.,  Nos.  77,  78.    The  Society. 
Leeds.     Geological  and  Polytechnic  Society  of  the  West  Riding  of  York- 
shire.   Reports  of  the  Proceedings,  1840,  1851,  1854-5.    The  So- 
ciety. 

Literary  and  Philosophical  Society.     Annual  Reports,  1875-76 ;  1876- 
77.    The  Society. 
Leipzig.     Archiv  fUr  Anatomie,  Physiologie  and  wissenschaftliche  Mede- 
cin,  1873,  No.  2  ;  1876,  4-6.     Abth.,  1877,  1,  2,  3.     Physiologische, 
1877,  1,  2.  3.    Anatomische,  1877,  1,  2,  3.    I.  Y.  Williamson  Fund. 

FUrstlich  Jablonowski'  sche  Gesellschaft.     Preisschriften,  XIX.  und 
XX.    The  Society. 

Jahrbucher  fUr  wissenschaftliche  Botanik.     X.  4 ;  XI.  1.     I.  Y.  Wil- 
liamson Fund. 

Jahresberichte  Uber  die  Fortschritte  der  Anatomie  und  Physiologie. 
Hofmann  und  Schwalbe.     Bds.  1-4.     I.  Y.  Williamson  Fund. 

Journal  fUr  Oruithologie.    24er  Jahrg.  3-25er ;  Jahrg.  2.     I.  Y.  Wil- 
liamson Fund. 

Kosmos.     ler  Jahrg  ,  Nos.  1-7.     I.  V.  Williamson  Fund. 

Morpbologische  Jahrhuch.     II.  3;  HI.  4.     1.  Y.  Williamson  Fund. 

Naturforschende  Gesellschaft.    Sitzungsberichte.  2er  Jahrg.,  No.  1  to 
1877,  No.  1.     The  Society. 

Zeitschrift  fUr  Anatomie  und  Entwickelungsgeschichte.   II.  3-6.    I.  Y. 
Williamson  Fund 

Zeitschrift  fUr  Krystallographie  und  Mineralogie.    I.  1-6.     I.  Y.  Wil- 
liamson Fund. 

Zeitschrift  fUr  wissenschaftliche  Zoologie.    XXYII.  4 ;  XXIX,  1,  2,  3. 
I.  Y.  Williamson  Fund. 
Leyden.     Bidragen  tot  de  Dierknnde.     8e  Afl.    Rathmell  Wilson. 
Lille.     Society  des  Sciences  de  TAgriculture  et  des  Arts.     M6moires,  1874. 

ITie  Society. 
Liverpool.     Literary  and  Philosophical   Society.      Proceedings,  No.   30. 

The  Society. 
London.     Annals  and   Magazine  of  Natural   History.    Dec.  1876,  Nov. 
1877.     L  v.  Williamson  Fund. 

Astronomical  Register.     Jan.  to  Oct.  1877.     I.  Y.  Williamson  Fund. 

British  Association  for  the  Advancement  of  Science.     Report,  1875, 
1876.     I.  v.  Williamson  Fund. 

Curtis's  Botanical  Magazine.      Nos.  1077-1088.      I.  Y.  Williamson 
Fund. 

Entomological  Society.    Transactions,  1876.    The  Society. 

Gardeners'  Chronicle.     Nos.  151-202.     The  Editor. 

Same.     Vols.  1-32.     I.  Y.  Williamson  Fund. 

Geological  Magazine.     Nov.  1876  to  Oct.  1877.     I.  Y.  Williamson 
Fund. 

Geological   Society.     Quarterly  Journal,  Nos.  128-131.     List,  1876. 
The  Societv. 

Grevillea.     V^ols.  3,  4.    The  Editor. 

Hardwicke's  Science  Gossip.     143-1.54.     I.  Y.  Williamson  Fund. 

Hooker's  Journal  of  Botany,  I.-I  V.     Heirs  of  Dr.  Jos.  Carson. 

Ibis.     Oct.  1876;  July,  1877.     I.  Y.  Williamson  Fund. 

Same.     l.-V.,  and  n.  s.  I.  2.  3,  4.     Rathmell  Wilson. 

Journal  of  Anatomy  and  Physiology.     X.  1 — XII.  1.    I.  Y.  William- 
son Fund. 
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Jonrniil  of  Biilnny.  ItritiHh  nnd  Foruigo.     Nov.  1R76  to  Ocl,  IfTT. 

1.  V,  Willmmsoii  Fund, 
l^uilon.  Edinbureb.  aiiil  Duhlio  riiiloHipliical  MiiK»int-  a.n<1  Jiniriuil 

of  Sclenw.    5th  Sories.    Doc.  1876  ig  Nov.  18*7.    1.  V.  WilUnnuion 

Fnnd. 
Mincralogjrjil  Mngaxine.    No.  3.    The  tidilor. 
Mimlhly  MicriWiOpiail  Jourrml.     Dec.  1876  to  Oct.  187".     1.  V.  WII. 

li&nition  Fund. 
Nature.    No..  :i69-420,    Thn  Editor. 
Solw  and  tjupfiM.     Nov,  1B76  to  Oct.  1877.    Th«  Rditnr. 
rnla:mil«lo;cii:iil  Knciuty's  publkatiiina.     Vol.  XXX.    Wilton  Ftiiid. 
Populiir  St'ienfe  lt«vic'w.    Junuary,  April,  July,  Oclobur.  1877.    I.  V. 

Willliknisuu  Fund. 
Quarterly  Jonnial  ot  Concliolosy.    Nos.  B.  U,  10.    Tho  F;ditoT. 
QiiBrii-Hy  Joiinml   of  M icrostopiyal  Seienco,    January,  April,  Jnly. 

DdolMT.  1877.     I,  V.  Williamson  Piin-l, 
tJimriiTlv  .)»uriiol  of  H<-ii'ii<;c.    18IU-lS7fi.  mid  Junuiirj-  to  July,  1877. 

I.  V.  Willmin«cn,  Fund. 
Itoyiil  ABlaiicSociflyof  <ireiimril*in»ml  Ireland.    Journal.     IX.  1,2. 

Tlip  Socicly. 
Koynl  Otogrnpliiral  Socioty,     Proc-pcdingg,  XXI.  l-i. 
Journal.     Volit,  4S,  4«.     1*110  Society. 

Kojul  Horlieulloral  Swii-ly.    Journal,  IV.  1«,    Thf  Sneicty. 
Royal  InstiUition  or  Uruut  Britain  and  Ireland.     Fn>c«vdi'nK*.  VIII. 

1.  2.    The  Hociely. 
Eoyal  Socleiy.     Pnweediiies,  XSIl.  151 ;  XXV,  17.1. 
rhilmmphical  TranaoctiooH.    1674,  Ft.  1;    IHTC,  Vt.  1.      List*,  utc 

Tho  Bociety. 
Soetftiy  (if  Arm.    Jonrnal,  vol  24.    The  8oei#ly. 
'lVUhn.T'B    Lileniry    Ilct-oril.      Nos.    114,    lift;   rJO-I'-'P.      The    Pub- 

lisliers. 
Zoologist.    Aiijt.  1864  to  Oct.  1877.     I.  V.  Williamson  Fund. 
Zoolupii'al  Sociciy.     Transnclions,  IX.  lO-X.  2 
ProcMdings.  1H76.  Pt,  4:   1877.1,2.   .Tlip  Society. 
I^ndon,  tia.     Oanadiuii  Kntomolo^ist.       Till.  ll-IX.  10.     The  Kditnr. 
Louvuin.      University  Cutholiqiie.     Anouaire,   1877.  and  fifteen  tlieses. 

'ITic  University. 
MadiEon.     AV'lacnnNin   Academy  of  Sciences,  Arts,  and  Letters.     Traniiac- 

tions,  II.  and  III.    Tlin  Society. 
Manclicsler.    Literary  and  FhiloHophical  Society.    Proceedings,  vols.  13. 

14.  l.'>. 
Mi'nioirs.  ^3d  ser.,  vol.  5.    The  Society. 
Mauritius.    Itoyul  Society  of  Arts  and  Sciences.    Transactions,  n.  ».,  vol.  9. 

The  Society. 
Mcti.    Acadcmit-.     Mfimoires.  ft6e  ann&o.    The  Society. 
Mexico.     Musco  Nacioiisl.     Annies.  1.  1,     The  Museum. 
Milan.     Iteale  Istitiito  Lomburdo  di  Scienze  e  Lettre.     Ilendiconti,  serie  2; 

VII.  17-XV11I.20. 
Meniorie.  Classe  di  Scionze  Mat  hematic  he  e  Naturali.    XIII.  2.    The 

Mons.    SiKi^lt  des  Sciences  dea  Arts  et  dcs  Lellrea  da  Hainant.    IVe 

S6rie,  T.  ler. 
Montpollier.     Academip  des  Scienees  et  I^'tlres.     MSmoires  de  la  Section 

dcs  Seientea.     VIII.  3.  4.     The  Society. 
Montrciil.     Canadian  Antiquarian.     V.  3,  July.  October.     The  Editor. 
Ouuadiau  Naturalist.     N.  S.  VIII.  3-5.    The  Editor. 
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Mttnster  WestOilische    Provinzial-Verein   fUr  Wissenschafl    nnd    Kanst. 

•  Jahresbericht  der  Zoologischen  Section.     1876-77.     The  Society. 
Munich.     K.  B.  Akademie  der   Wissenschaften.    Sitzungsberichte.     1875, 
III.-1877,  I.     Mathematisch'physikalischen  Classe. 
Abhandlungen.     Mathematisch-physikalischen  Classe.   12cd  Bandes  le 
uud    2e,    Abtb.    3e.       Philosopiscb-phjsikalischeu     Classe.      13en 
Bandes,  3e  Abtb.,  14er  B.,  le  Abtb.     Historiscben  Classe.     13en 
Bandes,  1  Abtb.  2e.    The  Society. 
K.  Stern warte  bei  Mttncben.     Annalen,  XXI.  B. 
Beobacbtungen.     37  Jahrg.     Tbe  Observatory. 
Nancy.    Soci6t6  des  Sciences.     Bulletin,  S^rie  II.,  T.  2,  Fasc.  5.    Tbe  So- 
ciety. 
Naples.     Reale  Istituto  d'lncorraggiamento  alle  Scienze  Naturali.  Echono- 
miche  e  Technologicbe.     2a  serie,  XII.,  XI II.     De'  Lavori,  1876. 
ITie  Society. 
Neubrandenburg.    Verein  der  Freunde  der  Naturgeschichte  in  Meklenberg. 

Arcbiv,  30er  Jahrg.     ITie  Society. 
Neucbatel.     Soci6t6  des  Sciences  Naturelles.     Bulletin,   X.  3.    Tbe  So- 
ciety. 
New-Castle-npon-Tyne.     Natural  History  Transactions  of  Northumberland 

and  Durham.     V.  3.     The  Society. 
New  Haven.     American  Journal  of  Science  and  Arts.     Dec.  1876  to  Nov. 

1877.    The  Editor. 
New  York.     American  Chemist.     VII.  3-9.     The  Editor. 

American  Geographical  Society.     Bulletin,  1876-77  ;  2,  3.    The  So- 
ciety. 
American  Journal  of  Microscopy.     I.,  II.  l-ll.      I.   V.   Williamson 

Fund. 
American  Library  Journal.     I.  1-1 1.  2.     I.  V.  Williamson  Fund. 
Annual  of  Science  and  Industry,  1876.     I.  V.  Williamson  Fund. 
New  York  Medical  Journal.     Dec.  1876  to  Nov.  1877.    The  Editor. 
Popular  Science   Monthly.     Jan.  to  Dec.  1877 ;    Supplements,   1-7. 

The  Editor. 
Sanatarian,  Dec.  1876.    Th?  Editor. 
Science  Observer.     I.  2.    The  Editor. 

Torrey  Botanical  Club.     Bulletin,  VI.  24-34.     The  Society. 
Orleans.    Soci6t6  d' Agriculture,  Sciences,  et  Arts.     M^moires,  XVIII.  3. 

Tbe  Society. 
Palermo.     Societa  di  Scienze  Naturali  ed  Economiche.     Bollettino,  No.  3, 

1877.     The  Society. 
Paris.     Annales  des  Mines.     7me  S^rie,  X.  4;  XL  3.     Minister  of  Public 
Works,  France. 
Same.    4me,  S6rie  IX.  et  X. ;  6me  S^rie.  X  VIIL  5,  6  ;  XIX.  1,  2,  3 ; 

7me,  Serie  III.  1,  2 ;  VllL  4.     Same  throujrh  Wm.  S.  Vaux. 
Annales  des  Sciences  Geologique.    T.  8me.     The  Editor. 
Annales  des  Sciences  Naturelles.     Botanique.     6me   Serie,  III.,  Nos. 

1-3.    Zoologique.  6me  S6rie.  IV.-V.  4,  5. 
Archives  de  Zoologie  experimentale  et  gdnerale.    V.  2  ;  VI.  1.    I.  V. 

Williamson  Fund. 
Journal  de  Conchyliologie.     3e  S6rie,  XVI.  3-XVII.  3. 
Journal  de  Micographie.     Ire  Ann6e,  No.  1.    The  Editor. 
Journal  de  Zoologie.     V.  6-VI.  3.    I.  V.  Williamson  Fund. 
Revue  de  Geologic.     XIL,  XIII.    The  Editor. 
Revue  Mensuel  de  M^d^cin  et  de  Chirurgie.     1.  1.    The  Editor. 
Revue  Scientifique  de  la  France  et  de  rl^tranger.    2e  S^rie,  6me  An- 
n^,  No.  22 ;  7me  Ann6e,  No.  19.    Tbe  Editor. 
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SociSlt  iVAcolimiitfttion.    Bulk-tin.  Se  86rie,  IIU-IV.  B.    ThcSocietj. 
6oci^t«  UotanjuUQ  d«  Fnuce.     Biillptiti,  T.  2Ime.  »ii.  241  Pl  mi.     S<r»- 

Bioii  d'Anger,  1876,  T,  23nie  i  B*v,  Bihl,  A.  B.  U.  I>.  K.;  T.  24bw 

1 :  BcT.  Bihl.  A. ;  Comptra  Rundns.  2,  3,  4.     Tht;  »4iH-icty. 
SocItU  Geologiquu  di>  Kraiiut.     UnlleUn,  3me  Strut  tV.  «l  V.  l-€. 

The  Society. 
Boci6l4  Zoologi'l"*  ^^  FranM,    Bulletin,  le  Annfe;  2B-2e  Auiife;  ap 

Partio.    The  HMJely. 
Philadeliiliitt,     Anadprny  of  NatunJ  Sdwit-cii.     I'rocBedinga.  187T.  III. 
Jnunml.     VIII.  2,  'A.    Thn  Publiciitiiiii  Commitlee. 
American  Knlumuiogical  Society.    Tmiisnutiuns,  vol.  &.  pp.  177  et  wq. 

Tlio  Hofii'ly. 
Ani.Ti.'»ii  .tuuriiBl  of  Pliannufy.     Dec,    1876  to  Nov.   1877.     Thp 

ICdilor. 
Ami-ricuii    Phiirmnceiitical   AnBocialinn.     Proc:«oding«,  Twcnty-funrlh 

Annual  Mtcting.    The  Society. 
Aiiiericuu  Juaroal  of  the  Ifi^dienl  Hcieiices.    Jan.  to  Oct.  1877.    'Ilic 

Editor, 
American  Phllosophieal  Society.    Proceedings,   Vols.  X\'.,  XVI.,  N'o«. 

Pcnliil  trosinoa.     Dee.  1876  to  Nov.  1877.    The  Kdltor. 

Priiiikllu  liistiltile  Journal.     Pre.  J87G  to  Nov.  1877,     The  Sooiely. 

(iur.lf.ier'N  Munihty.     Pec,  1B70  to  Nov.  1877,     The  Kdiior. 

NfL'dical  NeKH  und  Library,     Nus,  408-418.    The  Kdllor, 

Ponn  Monthly.    Dec,  1876  to  Nov.  Is77.    The  Kdilor. 

Oi-niogical  Bocifty  of  Pennajlvania.    Trnngantioni.  I.  1.    J.  8,  Pbil- 

InlerriBtional  Medical  UunEresB.    TrunaacUoDB,  1877.    The  Editor. 
The  Road.    VoIb.  1,  2.    The  Bdlior. 

Zoological  Sociely.    Fourth  and  Pifih  Annual  Reports,    The  Society. 
Prug.     K,"B.  ClesellBthnfl  <iiT  WisscuaL'huftcn.  SilzuoirsUerichte.  l»7.i.  ISTfi. 

Jalireebericht,  12  Mai.  1876. 

Abhandlunf^n,  6e  Fol^e,  8er  Bd.    The  Society, 
Regenaliurg.     Floriii.  34cr  Jahr^.     The  Pnbliahing  Society. 

Zoologische.mineraiogischer  Verein.    OorretipondcnEblatl.     Jabrf^.  8, 
9,  10.  13,  29.    The  Society. 
Bin  de  Janeiro.     Brazilian  Hiographicul  Annual.     Vole.  1-3.     The  Editor. 
Borne.     R   Aecailemia  del  Lincei.     TranHunti,     I,  1-7.     The  Society. 
RolteriJam.     BatuafHeh  Ucnootschap  der  Proe fonder  vlndetike  Wljabegeerte. 
Nieiiwe  Verhandlnngen.  2e  Keeks,  2e  Decl,  2e  Stuk.    The  Society. 
St.  Pelersliurg.     Academic  Imp6rinle  des  tjciences.     M^moircs.     7e  Serie, 
Xll.  11,  12;  XIII.  2-8;  XVI.  1-3. 

Bulletin.    T.  XXII.  UXXIII.  2.    The  Society. 

Pliysikalische  Cenlral-Observatoriuni,    Annalen,  1875.     The  Obser- 

Saleni,    American  Association  for  the  Advancement  of  Science.     Proceed- 
ings. 2.ith  meeting.     The  Aimociation. 
F,sse.v  Institute.    Bulletin.     VIII.  :i-IX.  6.    The  Societv. 

San  Frail  Cisco.    California  State  Geolojrical  Society.    Articles  of  Incorpo- 
ration and  By-Laws.  1876.     The  Society. 

'S  Gravenhage.      Nederlandsche    Dicrkundige   Verecniging.      Tiidschrifl, 
le  Deel,  Jahrg.  1874.  3  and  4  Afl. ;  2e  Dee!.  1-4  Afl.     The  Society. 

Stettin.     Kntomologische  Verein.     Zeitung,  37er  Jahrg.     The  Society. 

s!.„„ti,„i™     K,  s,  Vetenskaps-Akademien,     Handlingar,  1874-75,  13e  B., 
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Bihanjr.  3e  B,  2e  HUfte. 
Ofversigt,  33  Argangen.    The  Society. 
Stflttgart.     Neaes  Jahrbuch  fUr  Mineralogie,  Geologie  and  Palseontologie, 
1876.     4e8  1877,  Ges  Heft. 
WUrttenibergische  naturwissenschaftliche    Jahresheft.      33er  Jabrg., 
1-3  Heft.    The  Editor. 
Sydney.     Royal  Society  of  New  South  Wales.     Transactions  and  Proceed- 
ings, vol.  9.     Rules  and  List  of  Members,  1877.    The  Society. 
Tasmania.     Royal  Society.     Papers,  Proceedings,  and  Report,  1875.     The 

Society. 
Toronto.    Canadian  Journal  of  Science,  Literature,  and  History.     XV.  4-7 
The  Mitor. 
Entomological  Society  of  the  Province  of  Ontario.     Report,    1876. 
The  Society. 
Toulouse.    Soci6t^  d'Histoire  Naturelle.     Bulletin,  1875-76.     The  Society. 
Trieste.    Societk  Adriatica  di  Scienze  Naturall.     Bollettino,  No.  3.     An- 

nata  IL,  Vol.  3,  No.  1.    The  Society. 
Upsal.     K.  Vetenskaps  Societeten.     Nova  Acta.     Ser.  3,  X.  I.    The  So- 
ciety. 
Observatoire  de  TUniversite.     Bulletin   Meteorologique.     Vol.  VII. 
The  Observatory. 
Venezia.     Reale  Istituto  Veneto  di  Scienze,  Lettere  ed  Arti.     Serie  5a, 

T.  1,  l)isj>.  8,  9.    The  Society. 
Vienna.      Anthropologische     Gesellschaft.      Mittheilungen.      VI.    5-10; 
VII.  1-6.    The  Society. 
K.  Akademie  der  Wissenschaften.    Mathem.-Naturw.  Classe.     Denk- 

schieften,  36er  Bd. 
Sitziingsberichte,  71  Bd.,  3e  Abth.  3-5  Heft;  72  Bd.  le-3eAbth.; 

73  Bd.  2e  Abth.  1-3  Heft.     The  Society. 
K.  K.  Geologische  Reichsanstalt  Jahrbucfi.     XXVI.  3-XXVII.  2. 
Verhandlungen,  1^74,  Nos.  14,  15;  1876,  No.  11;  1877,  No.  10. 
Abhandlungen.     VII.,  Bd.  4  ;  IX.  Bd.    The  Society. 
K.   K.   Zoologisch-botanisch?   Gesellschaft.     Verhandlungen,  Bd.  7er, 

26er,  und  Jahrg.  1858.    The  Society. 
Embryologische  Institut  der  K.  K.  Universitat.    Mittheilungen,  1  Heft. 

The  Society. 
Obst-und  Garten-Zeitung,  2er  Jahrg.,  lOes  Heft.     The  Editor. 
Oesterreische  Botanische  Zeitschrift.     XXVil.  1.    The  Editor. 
Ornithologischc  Verein.     Mittheilungen,  I.  I,  2.    The  Society. 
Vereinzur  Verbreitung  Naturwissenschaftlicher  Renntnisse.  Schriften, 
B.  11,  12.  15,  17.     The  Society. 
Washington.     Field  and  Forest,  Feb.  1877.    The  Editor. 
Wellington.     New  Zealand  Institute,  Transactions  and  Proceedings.  Vol.  9. 

The  Society. 
Worcester.     American  Antiquarian  Society.     Proceedings,   Nos.    67-69. 
The  Society. 
Society  of  Antiquity.     Proceedings,  No.  I.    The  Society. 
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Richardson,  T.O.,H.D.(N.R.},Jan.  1858, 
"Ridings,  James,  Feb.  1876. 
•Rldlnge,  James  H.,  Fab.  1876. 
' Roach,  Jo,e,,h  //.,  Deo.  1875. 
Robb,  Richard  B.,  Feb.  1867. 
Roberts,  Charles,  March,  1876. 
Roberts,  George,  M.D.  (N,R.),  Jnly,1868. 
Roberts,  Loalsa  J,,  Sept.  1873. 
"Roberts,  8.  Raymond,  Jnne,  1866. 
Roberts,  Solomon  W.,  April,  1860. 
Robinson,  Jobn  B.,  U.  S.  N.,  Oct.  1874. 
•Robinson,  Thos.  A.,  Sepl.  187a, 


Mfi. 


^ 


MEMBERS. 


13 


«RockhiI1,  Daniel  H.,  May,  1867. 
^Rogers,  Charles  H.,  Jan.  1876. 
Rogers,  Fairman,  Feb.  1854. 
Rogers,  Henry  D,  (N.R.),  Nov.  1834. 
Rogers,  James  B.,  M.D.,Oct.  1847. 
Rogers,  R.  E.,  M.D.,  Feb.  1837. 
*  Rogers,  W,  Frederick,  March,  1855. 
Rogers,  Wm.  B.,  Jr.,  Sept.  1870. 
•Root,  Thomas  S.,  Feb.  1876. 
Roseogarten,  J.  G.,  April,  1877. 
•Rosengarten,  Saml.  G. ,  May,  1850. 
*Rotch,  Joseph,  Feb.  1814. 
*Roteh,  Thomas,  Feb.  1816. 
Rothermel,  John  G.,  Oct.  1874. 
Rothermel,  Peter  F.,  Feb.  1875. 
Rothrock,  J.  T.,  M.D.,  Dec.  1864. 
*Ra8chenberger,  W.  S.  W.,  M.D.  (cor- 

res.),  May,  1832. 
Rash,  Madison,  June,  1855. 
Rash,  William  H.,  M.D.,  Jane,  1873. 
Ryan,  Thomas,  Jan.  1836 
Ryland,  K.,  M.D.,  Dec.  1857. 

^Sanderson,  Ed,  F,  (N.R.),  Sept.  1853. 
*Sautee,  Eageue  J.,  M.D.,  Sept.  1875. 
Sargent,  F.  W.,M.D.  (N.R.),Sept.  1847. 
Saurman,  Benj.  F.,  M.D.,  Jan.  1863. 
*Say,  Benjamin,  Jane,  1813. 
♦Say,  Lacy  W.  (N.R.),  Oct.  1841. 
*Say,  Thomas  (foauder),  April,  1812. 
Soattergood,  Geo.  J.,  Aug.  1863. 
*Soattergood,  Thos.,  Jr.,  Nov.  1862. 
♦Schaffer,  Chas.,  M.D.,  March,  1861. 
♦Sohaffer,  Wm.  L.,  Deo.  1873. 
♦Schafhirt,  Fred.  (N.R.),  March,  1853. 
Schimmell,  Jose  0.,  Got.  1872. 
*Schively,  Geo,  S.,  M.D.,  Deo.  1866. 
Schmidt,  Henry  D.  (N.R.),  Feb.  1858. 
Schwars,  G  ,  May,  1874. 
♦Scott,  Thomas  A.,  April,  1867. 
Scribner,  Frank  L.,  Feb.  1877. 
Scull,  Gideon  D.  (N.R.),  March,  1857. 
♦Seal,  Thomas  F.  (N.R.),  May,  1852. 
Seller,  Karl,  M.D.,  Oct.  1874. 
Seitzinger,  F,  6\,  April,  1859. 
Seller^  Coleman,  Dec.  1866. 
Sellers,  Wm.,  April,  1866. 


♦Sergeant,  J.  Dickinson,  Oct.  1847. 
♦Seybert,  Henry,  Deo.  1826. 
Shallcross,  John,  May,  1874. 
Sfiarpless,  Casper  W.,  Jan.  1852. 
♦Sharpless,  Charles  S.,  Jan.  1876. 
♦Sheafer,  P.  W.  (N.R.),  March,  1853. 
Sheppard,  Edwin,  Dec.  1867. 
♦Sherman,  Roger,  June,  1868. 
Sherman,  IV,  L.,  M.D.,  Oct.  1851. 
*Shinn,  John,  ./r.( founder),  Jan.  1812. 
Shoemaker,  Benj.  (N.R.),  Sept.  1835. 
Shoemaker,  Benj.  H.,  Oct.  1858. 
Shoemaker,  Geo.  Y.,  Nov.  1867. 
Shober,  Sam.  L.,  July,  1866. 
Shreve,  Elizabeth,  Feb.  1871. 
Shryock,  Allen,  Nov.  1871. 
♦Siegfried,  C.  A.,  M.D.,U  S.N.,Jan.  1873. 
Simes,  J.  H.  C,  M.D.,  April,  1876. 
♦Simmons,  John  (N.R.),  July,  1835. 
♦Sinclair,  John  C,  April,  1869. 
Sinnickson,  Chas.,  Jan.  1873. 
♦Sinnott,  Joseph  F.,  Jan.  1868. 
Slack,  John  //.,M.D.  (N.R.),July,  1857. 
♦Slaymaker,  Samuel  E.,  March,  1866. 
«Sloan,  Andrew  W.,  May,  1867. 
Slocum,  Charles  E.,  M.D.,  June,  1876. 
Smallwood,  Hannah  T.,  May,  1870. 
♦Smedley,  Samuel  L.,  Deo.  1873. 
Smith,  A.  K.,  M.D.  (N.R.),  Nov.  1862. 
Smith,  Andrew  H.,  M.D.,  Jan.  1863. 
♦Smith,  Aubrey  H.,  Sept.  1850. 
♦Smith,  Benj.  H.,  March,  1876. 
♦Smith,  Charles,  March,  1867. 
♦Smith,  Charles  E.,  June,  1851. 
*Smith,  Charles  H'.,  Deo.  1815. 
Smith,  Daniel  B.,  April,  1870. 
Smith,  Edgar  F.,  April,  1877. 
*Smith,  George  Washington,  Oct.  1874. 
Smith,  Green  (N.R.),  Sept.  1870. 
Smith,  Henry  H.,  M.D.,  April,  1859. 
*Smith,  Jacob  R.,  Deo.  1815. 
Smith,  John  B.,  April,  1834. 
♦Smith,  Joseph  P.,  Feb.  1826. 
♦Smith,  Thomas,  June,  1859. 
Smith,  Thos.  Guilford  (N.R.),  Jau.  1866, 
♦Smith,  Uselma  C,  Aug.  1868. 
♦Smith,  Walter  B.,  Jan.  1867. 


MKMDF.ltS. 

Smyth,  FrftueU Oiird«n,  U.D.,  Not,  1ST2.  *T«tnkU,  Edward,  Jr.,  Haroh,  IBTO- 
Biajtli,  SatuuBl  (N-E.),  June,  1*55.  Tuylor,  Altreil  B.,  Dee.  ISfiS. 

Sntlling,  Samurl,  Aug.  ISDS.  'Taylor,  Charlii,  U>r«b,  18RT. 

•SommerTllln,  Jm.  M,,  M.D.,  Fob.  180S,  Taylor,  Bdwari.  June.  1879. 
•Boraraervnle,  Maxwall.  Jnna,  1S7B.         Tnylor,  Lnci  (N.R.),  Jnly,  188S. 
Souder',  EHmH"d  A.,  Feb.  1867,  *Taglor,  llieh.  C.  (eorre*.),  Jaly,  ]93a. 

•Spimkima,  G.orj",  M.D..July,  IBZB.       Tayfor,  7*.  Ciariion. May,  1«««. 
•Spoefanan,  firo.  ff.  S.,  Jnly,  1B5S.  Taylor.  William  J..  Feb.  1857. 

'Sjiarki,  ritomai,  May,  18S9.  Thomaa,  Rot.  C.  F.,  June,  1877. 

'Sptatnan,  J«hn  (faaniHr),  Jan.  1EI2.    *Thoiaaa,  Josepti,  H.D.,  April,  ISflS. 
Spear,  J.  C,  M.D.,  0.  B.  N..  Ang.  1868.  Thompson,  E.  O.,  Jnly,  1878. 


•flp«Da()r,  ChorWi,  April,  18ti7. 
•Spencor,  Howard,  Feb.  1874. 
■Slarr,  JeiiB>i  W.,  Feh.  lUTfl. 
Btarr,  T.  W..  M«y,  18UB. 
Btuul,  Francis  P..  Junf.  Kf.9. 
Steele,  J.  Dattou  (N.R.),  Feb.  1S63. 
-,  Ruf.  Ain..  Jnly,  1(1-21). 


Thoiupaon,  QeoTge  W.,  Fi>b.  1871. 

•ThompBOD,  Jaoioa  C,  Feb.  l^es. 
'Thompooa,  J.  Edgar,  Feb.  1831. 
•TlorapioFi,  John,  April.  1873. 
•Thompson,  Julin  J.,  Not.  1S72. 
Tliompacm,  LB-ig.  Feb.  1871. 
TliDiaaon,  Wm.,  M.D.,  Juiib,  1$6S. 


StsllwHgan,  TboB.  C,  H.D., March,  186S.   Tomphiiis,  Myron,  M.D.  (N.R.),  May,  'GS. 
Btophung,  LemnHl,  May,  18S8.  Torr.  Wn.  t).,  0,<t.  URH, 

8tephenK>u,B.F.,M.D.,U.8.N.,No7.1S7!.'To»et.  C,  May,  1873. 
•sutler,  John  (i.,  M.D.,  Feb.  18B7.  *Tew»fn.d,  John  K..  M.D..  Sept.  1H33. 

SUTeuBon.  Willlatn  C,  Jr.,  Deo.  187S.      ■Towiiaend.Rluhard  H.,M.D.,  Jan.  1873. 
*St«trBrdBon,  Thomas,  H.D.,  April,  18G9.  *Trantwine,  John  C,  April,  lSfi3. 
SWitardsiiii,  Thos,.  Jr..  Sept.  ISTO.  "Trevor,  John  B.  (S.R.),  May,  l^fi7. 

Stewart,  William  (N.R.),  June,  1823.       •Trimble,  Annon  D,,  Jan.  1873. 
Stewart,  Wm.  H.  {N.R.),Oot.  1858.  TroMl,  Gerarrf,  M.D.  (found.),  Jan.  1813. 

Slilea,  a.,  M.D.,  April,  1B72.  Trotter,  Newbold  H.,  Deo.  1885. 

Stille,  Henry  M.,  M.D.(N.R.),May,  1866.  Tra dean,  James,  M.D.  (N.R.),  Not.  1B3S. 


Siitli,  Louii,  S.,  M.D.,N0T.  1871. 
Stimpion,  iVm.,  M.D.,  April,  I8S8. 
Siockion,  E.  B.,  May,  1815. 
Stoddart,  Jos.  M.,  Jan.  1877. 
Sloddart,  J.  Marshall,  April.  1877. 
Stokt,,  Witliam  A.,  May,  1874. 
*Stauit.Jo>fpk,  M.D.,  May.  1812. 
•Streoker,  Herman,  Jnne,  1873. 
Streel8,Thos.  H.,M.D.,U.S.N.,SBpt.l8l 
StrMhtft,  William,  Feb.  1S52. 
Suiaim,  ira/tain.  Jan.  1872. 
■Snift,  Joseph,  May,  18S3. 

Taggart,  Wm.  H.,  M.D.,  April,  1853. 
•Tftitt.  Mrs.  Caroline  0..  Maroli,  1875. 
•Taiti,  John  T.,  May,  1867. 
■Tnaker,  Stephen  P.  M.,  Feb.  1868. 
•Ta»ker,  ibos.  T.,  Jr.,  Feb.  1B6B. 


Trnman,  Wm.,  M.D.,  May,  ll 
"Tryon,  Adeline  S.,  Nov.  1B74. 
•Tryon,  Edw.  K.,  Maroh,  1876. 
•Tryoo,  Geo.  W,,  Jr.,  Jane,  1859. 
Tufi,  John  B.,  M.D.  (N.R.),  May,  1831. 
Tunball,   W.  P.,  Jnly,  1857. 
'Turner,  John,  Maroh,  ISSS. 
Turner, Thoa.  J., M.D.,D.S.N., Feb.  1851. 
3.  Turnpennv,  Frederich,  M.D.,  Nov.  1833. 
■Turnpenny,  Jos.  C,  Deo.  1666. 
•Tyler,  Geo.  F.,  April,  1867. 
Tyndale,  Ueotor,  Feb.  1869. 
Tysou,  James,  M.D.,  Aug.  1667. 
Tgion,  Job  R.,  May,  1854. 

Dhler,  Philip  R.  (N.R.),  Maroh,  1858. 
Uhltr,  Wm.  II.,  M.D.,  Jan.  1856. 
Hike,  Henry  (N.R.),  April,  1858. 
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Vail,  Hugh  D.,  Nov.  1860.  ♦Wharton,  Joseph,  July,  1864. 

Vanderkemp,  John  J.,  M.D.  (N.R.),April, Wharton,  William,  Jr.,  Jane,  1876. 
1854.  *Wheatle7,  Chas.  M.,  Maroh,  1850. 

Vandyke,  E.  B.,  M.D.,  Sept.  1866.  *Wheeler,  Charles,  April,  1867. 

Vanuxem^  Lardner^  Jane,  1815.  *WheIen,  Alfred,  M.D.,  Jan.  1876. 

*Vaughan,  John,  Maroh,  1822.  *Whelen,  Charles  S.,  Jan.  1874.    • 

♦KaiLT,  Mrs,  E.  H.,  Feb.  1867.  ♦Whelen,  Edward  S.,  Jane,  1853. 

♦Vaax,  George,  Dec.  1866.  *Whelen,  Jas.  N.,  May,  1867. 

*Vaux,  Robertgf  March,  1818.  ♦Whelen,  Wm.  A.,  May,  1867. 

♦Vaoz,  William  S.,  March,  1834.  Whelpley, James  D.(N.R.),  Maroh,  1838 . 

♦Whildin,  Alex.,  May,  1867. 
♦Wagner,  Mary,  Feb.  1877.  ♦White,  George  Geny.  Nov.  1874. 

*  Wagner,  Tobiag,  Oct.  1818.  ♦White,  S.  S.,  D.D.S.,  Nov.  1859. 
♦Wagner,  William,  Jane,  1815.                 ♦  White,  Wm.  R.,  Feb.  1866. 
Wahl,  W.  H.,  M.D.,  Nov.  1870.                 ♦White,  Wm.  R.,  Jr.,  May,  1867. 
Wales,  Philip S.,M.D.,  U.S.N.,Oot.  1868.  Whitman,  H.  F.,  Oct.  1876. 
Walker,  A.  M.  (N.R.),  April,  1836.  Whitman,  Wm,  E,,  Feb.  1848. 
*Waln,  S.  Morrie,  Jane,  1867.                    *  Whitney,  Asa,  May,  1867. 
Walton,  Joseph,  April,  1866.                      ♦Whitney,  George,  May,  1867. 

*  Warden,  William  S,,  Dec.  1814.  ♦Whitney,  Jas.  S.,  Deo.  1858. 
Ware,  Nathaniel  A.  (N.R.),  Oct.  1826.      ♦Whitney,  John  R.,  May,  1867. 
Warner,  Benjamin,  Feb.  1814.                     Wilcocks,  Alex.,  M.D.,  April,  1857. 

*  Warner,  John,  Deo.  1860.  Willard,  Dwight  D.,  April,  1870. 
♦Warner,  Redwood  F.,  Deo.  1864.  Willoox,  Joseph,  Deo.  1867. 
Warren,  David  March,  May,  1857.             Williams,  Edward  H.,  Jane,  1871. 
Warren,  Gen.  G.  K.  (N.R.),  Feb.  1857.    ♦Williams,  Henry  J.,  April,  1819. 
Waterhouse,  John  /".,  M.D.,  Maroh,  1814.  Williams,  Isaac  S.,  Deo.  1874. 
♦Waterman,  Isaac  S.,  Deo.  1867.  Williams,  Samael  H.,  May,  1859. 
Watson,  Gavin,  M.D.,  April,  1840.             ♦Williamson,  Chas.  Samner,  May,  1875. 
*WaUon,  Joseph,  May,  1816.                        ♦Williamson,  I.  V.,  April,  1867. 
Waagh,  W.  F.,  M.D.,  Jan.  1876.               Williamson,  Passmore,  April,  1872. 
Weber,  R.  L.,  M.D.,  U.S.N.,  April,  1866.  Williamson,  Wm.  H.,  M.D.,  May,  1875. 
♦Weightman,  John  F.,M.D.,March,1874.  Wilson,  Alexander,  Jane,  1813. 
♦Weightman,  Wm.,  Sept.  1856.  Wilson,  Franklin  S.,  May,  1867. 
♦Wells,  W.  Lehmann,  M.D.,  Jane,  1863.  ♦Wilson,  Joseph,  M.D.,  U.S.N.,Jan.  1856. 
♦Welsh,  John,  Dec.  1859.                            Wilson,  Pierce  B.  (N.R.),  Oct.  1858. 
♦Welsh,  John,  Jr.,  Dec.  1873.                    ♦Wilson,  Rathmell,  March,  1876. 
♦Welsh,  Samael,  March,  1867.  ♦  Wilson,  Thos.  B.,  M.D.,  Jane,  1832. 
♦Welsh,  William,  May,  1853.  ♦  Wilson,  Wm.  S.,  Jane,  1848. 

West,  Hilborne,  M.D.,  Sept.  1855.  *Wilstach,  Wm.  P.,  Jaly,  1860. 

*Wethenll,  Charles,  Nov.  1830.  ♦Wilt,  Charies,  Maroh,  1876. 
*Wetherill,C.  J/., M.D.  (N.R.),Feb.  1846.^Windrim,  James  H.,  Feb.  1876. 

*Wetherill,  J.  Price,  March,  1817.  ♦Winsor,  Henry,  Ang.  1865. 

Wetherill,  J.  Price,  March,  1871.  ♦Wistar,  Isaac  J.,  March,  1874. 

Wetherill,  Samael  (N.E,),  Nov.  1843.  Wistar,  Mifflin,  M.D.,  Jane,  1839. 

♦Wetherill,  William,  Feb.  1824.  ♦  Wistar,  Richard,  Jan.  1831. 

Wharton,  Henry,  Feb.  1858.  ♦Wister,  Caspar,  M.D.,  Jane,  1851. 
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•Wi»W.  John,  April.  1976. 
Wifltar,  0*an  J,,  M.D.,  Jan*,  Ui9. 
Wiihrow.  I.  L.  (N.  B.).  April,  ISBS. 

Walg«mulk.  Fran'U  F..  F«b.  1S4&. 

•Wood.Edw.  K..Kel..  18«e. 

•Womi,  OporgB,  Dm.  ISTB. 

•Wood,  n«o.  B..M.D..Peb,  1«2B. 

•Wood,  0.0.  K,,Mn.CN.R.),J«n-  1S62. 

•WofHl,  Ilornilo  C.  Jr.,  M.D„  June,  1884.  -X*n(u»,  J. 


•Wright.  Bdward.  M»y,  1873. 
WrlgM,  OeorB*,  C«pl.  f.  8.  A..  Feb,  1810. 
Wrlfilit,  lleorgB  A..  Jaua,  lB7fl. 
•Wright.  JRmiM  A.,  Mnj,  IHltT. 
Wriitlit,  JoKcpli  C,  Oct.  187S. 
Wort«,  C  8.,  M.D..  July,  18S7. 
Wjth«9,  Uev.  Jo«,  H.  (N.B.),  Nut-  ISM. 


Dm.  1656. 


>n  Louli  (daV«»«7),(N.R.), 


Wooil,  Riaharil.Scpl.  llSlid. 

•  HVorf,  /(Ward  A,  May.  1853. 

•Woo.1,  Bubort,  Knb.  I*t70. 

■Wood,  atuart,  Uanth,  1R7S. 

Wood,  Wm,  W.  {N.R.),  Jun.  1826. 

WondlioiiHe,  8am.  W.,  M.D,  Nor.  1841!. 

Woaitnrird,  Oeo.  W.  (N,R.),  Jan.  ISSlt. 

Woodirard.J.  J.,H.D.,ir.a.A.,Juu«,lSfiIl.      IMO. 

H'<«J/««,  J»..,  W.O.,  June,  ISIS.  Zuntuiayer,  Jo«*ph.  May,  18«8. 

Wotknian,  H.  Woir,  8«pt.  ISTIl.  Zleijler.  Georg*  J.,  H.D..  No*.  1»D«, 


Yarrow,  Harry  C.,M.D.,D.8.A.,M»y, '63. 
YouDg,  Cbarl«a  A.,  Jan.  ISTH. 


Zanunytr,  Oeorgt,  B«pl,  1S3&. 
(iitiingrr,  Wm.  S.,  H.D.  (K.B.}.  ( 


SUUUAKY. 

Contributing  membera .29 

Non-tBsidanli         '■ 125 

Exempt  from  dars  b;  aommatalion ;  or  1if«  metnbera'  .         442 

Exieting  membera 864 

Deceased  membera 34!> 

■  A  nit-nil<er  vbo  morei  lils  domicil  to  any  looalily  distant  more  than  tbirty 
miles  from  tlia  Acadnniy  may  be  released  fiom  the  payment  of  tlie  stated  daea 
on  appMcalioD  to  the  treasurer  (B^Laiot,  An.  V.  Chapter  IX.).  Memben 
exempted  from  the  payment  of  dues  on  tbig  aoconnt  are  termed  "  non-reiidenl." 

'  A  meiaber  wbo  baa  commuted,  or  expunged  tlie  semi-annual  claim  of  tha 
Academy  against  bim  during  life  for  stated  contributions  by  the  payment  of  one 
sum  to  tbe  "permanent  fund"  [Bji-Law^,  Art.  III.  Chnpter  IX.),  becomes  con- 
ventionntly  diiitiiigiiiBbad  by  the  title  of  "life  member"  on  llie  treasurer's  boohl 
and  on  tliia  iial.  The  oliarter  of  the  Academy  provides  that  "  (he  Society  shall 
conaist  of  nie-tnlftrt  aud  corrtipondenii"  exclasively.  For  this  reason  those  who 
belong  lo  it  cannot  lawfully  assume  in  this  connection  any  other  title,  inch  as 
"  life  membpr,"  or  "  corresponding  member,"  or  " non-rasideDt  member." 
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Abadie,  E.  H.,  M.D.,  U.  S.  A.,  1836. 
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Adams,  Henry,  London,  1867. 
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Alger^  Francis,  Boston,  1841. 

Anderson,  Rev.  M.  B.,  LL.D.,  Rochester,  New  York,  1866. 
Augas,  George  French,  Port  Jackson,  1867- 
Anthony y  John  Gould,  Cambridge,  Mass.  1833. 
Antisell,  Thomas,  M.D.,  New  York,  1852. 
Anton,  Professor  Frak.,  HallS,  Germany,  1840. 
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July  26,  1831, 

May 

28,  1840. 

John  Price  Wetherill, 

Dec.          1834, 

July, 

1853.* 

Sam'l  Geo.  Morton,  M.D., 

May   28,1840, 

Dec. 

1849. 

R.  Kglesfield  Griffith,  M.D., 

Dec.          1849, 

June 

26,  1850.* 

Robert  Bridges,  M.D., 

Sept.  24,  1850. 

Dec. 

1864. 

Isaac  Lea, 

Doc.          1853, 

i( 

1858    J 

•  Died. 


TICE-PHESIDENT  B — S  ECRET  A  B 1  KB. 


EUcM 

ArmtimlU 

Jolm  Le  Conic, 

Dec.        1859, 

NoT.2t,  18G0. 

William  S.  Vani, 

18B0, 

Dec.         ie-4. 

Jolm  Cassin. 

18G-1, 

Jan.         I8G9. 

\V.  8.  W.  RuBcheDborgcr.  M.D, 

Jan.  26,  18G9, 

Dec.         1869. 

.lOBOiili  Canioii,  M.D.. 

Dec.        1869. 

1673. 

JoUnL.  LeCoiik".  M.D., 

1874. 

^viUilIm  s.  Voux. 

1975. 

COKKE6POFDIKQ  SECKETABIEH. 

Bohert  Hare,  M.D., 

Dec.  28. 1B13,             1 

Feb,  1M8U. 

lltubcn  Haines. 

Feb.  15,  1614, 

Dec.         1831. 

Saiij'l  Oeo.  Morton.  M.II.. 

Dix.        1831, 

Mnj  28,  1840. 

Robert  Bridgui,  M,D,. 

May  28,  1840, 

Dwu,         1841. 

Walter  B.  Johnsou, 

Dcic.        1841, 

1B48. 

John  Cmin. 

1S48. 

1852. 

JohnL.  LcCoBtc,M.D.. 

1852, 

leaa. 

Thomas  BlewordsDii,  M.D,, 

ISflS, 

18«6. 

Juac-ph  Jeonefl, 

186G, 

Fob.  ae,  1807. 

Hnrrison  Allen,  M.D., 

Feb.  26.  1867, 

Jui.  36,  ised. 

Edward  D.  Cope. 

Jan.  28, 1868. 

Doc.  26, 187C. 

Geo.  II.  Horn,  M.D.. 

Dec.  26.  1870. 

RECOnDINU  BECRETARIB3. 

Camillua  Macmahon  Mann.  M.D 

Jan.  2b.  1812, 

Dec.        1812. 

John  Barnes,  M.D., 

Dec,    5,  1812, 

Ang.        1813. 

Benjamin  Say. 

Ang.24,  1613, 

Mar.    1,  1814. 

John  Barnes.  M.D., 

Mar.    8,  1814, 

Dec,  30,  1817. 

Edward  Barton,  M,D., 

Dec.  30,  1817, 

"      28.  1819. 

Franklin  Bache,  M.D., 

■'       29,  1819, 

"      25,  1821. 

Wm.  H.  Keating,  M.D., 

•■      25,  1821, 

Dec.        1825. 

8.  Q.  Morton.  M.D., 

Dec.        1825, 

1629. 

Thomas  McEaen,  M.D., 

1629, 

1B35. 

Thomas  D.  Mutier,  M.D., 

1835, 

1836. 

Joseph  Carson,  M.D., 

1836, 

Jnno20,  1637. 

Thomaa  Slewardann,  M.D., 

June         1837, 

Jan,    7.18-10. 

A,  P.  Chaloner,  M.D., 

Feb.     4,  1840, 

Dec.        1841, 

^ 


8E0RETABIE8 TREASURERS — LIBRARIANS. 


43 


TVm.  S.  Zantzinger,  M.D., 
Theodore  F.  Moss, 
John  Lambert, 
William  Gambel,  M.D., 
Samuel  Powel, 
B.  Howard  Rand,  M.D., 
H.  C.  Wood,  Jr.,  M.D., 
Samnel  B.  Howell,  M.D., 
Edward  J.  Nolan,  M.D., 


John  Speakman, 
Wm.  S.  Warder, 
Richard  Randolph, 
Benjamin  Say, 
Jacob  Gilliams, 
George  W.  Carpenter, 
William  C.  Henszey, 


John  Speakman, 
Caleb  Richardson, 
Jacob  Pierce, 
S.  W.  Conrad, 
Charles  Pickering,  M.D., 
Paul  Beck  Goddard,  M.D., 
Joseph  Carson,  M.D., 
Robert  Bridges,  M.D., 
Alfred  Langdon  Elwyn,  M.D., 
Joseph  Leidy,  M.D., 
Wm.  S.  Zantzinger,  M.D., 
J.  Aitken  Meigs,  M.D., 
James  C.  Fisher,  M.D., 
R.  E.  Griffith,  M.D., 
J.  D.  Sergeant, 
Bdwftrd  J.  Nolan,  M.D., 


Elected 

Dec. 

1841, 

It 

1846, 

Oct.  26, 

1847, 

Dec. 

1848, 

(( 

1849, 

11 

1851, 

Oct.  31, 

1865, 

Feb.  26, 

1867, 

Dec. 

1874. 

TREASURERS. 

Dec.  28, 

1813, 

Nov.  29, 

1814, 

Feb.  7, 

1815, 

Dec.  26, 

1815, 

July  30, 

1816, 

Dec. 

1826, 

June  26, 

1860. 

LIBRARIANS. 

Nov.  29 

,  1814, 

Dec.  26, 

,  1815, 

"   30 

.  1817, 

Dec. 

1826, 

u 

1829, 

li 

1833, 

11 

1834, 

n 

1836, 

May, 

1839, 

Dec. 

1845, 

« 

1846, 

Aug. 

1856, 

June  28, 1859, 

Dec. 

1861, 

Jan.  28 

,  1862, 

Dec 

1867. 

Served  untU 
Dec.        1846. 
Sept.  28, 1847. 
Dec.        1848. 

1849. 

1851. 
Oct.  31,  1865. 
Feb.  26,  1867. 
Dec.    1874. 


(( 


u 


April  26, 1814. 
Feb.  1815. 
Dec.  1815. 
July  30,  1816. 
Dec.  1826. 
June   7,  I860.* 


Dec.  26, 

1815. 

n 

30, 

1817. 

Dec. 

1826. 

M 

1829. 

it 

1833. 

<l 

1834. 

tl 

1836. 

May 

1839. 

Dec. 

1845. 

« 

1846. 

July 

29. 

,  1856. 

May 

31, 

,  1859. 

Aug. 

27, 

,  1861. 

Jan. 

28, 

,  1862. 

Dec. 

1867. 

*  Died. 


CtTBATORS. 

BiMUd 

SonrdvnlU 

Thomni  Sny, 

ilar. 

1812.. 

Dec. 

1836. 

liflinh  Lukfns. 

Deo.  S8 

1813, 

Dec.  2r, 

leis. 

Jacob  QillinniB. 

"  ae 

iei5. 

•       31 

181S. 

Oeorgo  Ord, 

"     2C 

1815, 

'■       30 

1817. 

Lartlner  VanuMm, 

"    31 

leiG. 

"       30.  181 T. 

Tilian  H.  Pcale, 

•■     30 

181T. 

■'       28 

1819. 

C.  A.  Lo  Sueur. 

■■    30 

1817, 

D«. 

182Ju 

J.  Price  Wetherill. 

•-     28 

1813. 

1825. 

Thuiniu  MoEiieu.  M.D.. 

■■    26 

1820. 

•■ 

iBai- 

laaaii  Uaya,  M.P., 

"     23 

1H21, 

" 

1631, 

Kiclmrd  Harlan,  M.D.. 

"     28 

Ibis, 

Doc.  25 

1B21. 

T,  R.  I'calc. 

Doc. 

1825, 

Dec. 

isaj. 

Ji>liu  V&ughan. 

lb2'^, 

1821. 

J.  V.  Wi'tborill. 

1820. 

1B3& 

Isaiah  Lukcn«, 

" 

1827. 

182i! 

'llioiuuB  McKuoi),  M.D.. 

" 

1829. 

lB3fc 

Somu'l  G.  Morton.  M.D.. 

" 

1831, 

isat. 

Cliua,  A.  Poulson, 

■• 

1831. 

1831. 

Cba8.  Pickering.  M.D.. 

" 

1633, 

1837. 

Isaiah  Lukeua. 

" 

1834, 

183S. 

Paul  Beck  Qoddard,  M.D., 

1834, 

1835. 

Walter  R.  JohDSon. 

1835, 

1837. 

T.  A,  Conrad. 

■' 

1835. 

1836. 

Edward  Ilallowell,  M.D.. 

" 

1836. 

1839. 

William  Blanding,  M.D., 

1837, 

1836. 

TUomos  Nultall, 

" 

1837, 

1838. 

Wm.  8.  Vaui, 

1838. 

Robert  Pearaall, 

1838, 

Dec. 

1842. 

J.  K.  TowQaeud, 

" 

1S39, 

" 

1840. 

G.  C.  Lcib, 

" 

1839, 

1841 

John  S.  Phillips, 

'■ 

1840, 

" 

1843 

Samuel  Aslimead. 

1841, 

1858 

John  Casflin, 

1842, 

Jan. 

1669 

Gavin  Walson,  M.D.. 

" 

1843, 

)ec 

1845 

^ 


CURATORS — AUDITORS. 
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• 

Eleded 

JScrvfd  until 

John  K.  Townsend,  M.D., 

Dec. 

1845, 

Dec. 

1846. 

Joseph  Leidj*.  M.D., 

*« 

1846. 

J.  D.  Sergeant, 

« 

1858, 

Dec 

1865. 

E.  D.  Cope. 

<i 

1865, 

i< 

1873. 

George  W.  Tyron,  Jr., 

Jan. 

26, 1869, 

July 

1876. 

Charles  F.  Parker, 

Dec. 

1873. 

Ilenry  C.  Chapman,  M.D., 

Ang 

.  8, 1876. 

AUDITORS. 

John  Speakman, 

Sept 

,  6,  1814, 

Dec 

31, 1816. 

Benjamin  Say, 

tt 

6, 1814, 

II 

26, 1820. 

Richard  Randolph, 

ti ' 

6, 1814, 

II 

20, 1820. 

R.  E.  Griffith,  M.D., 

Dec.  31,  1816, 

II 

26, 1820. 

Joseph  H.  Dalles, 

(1 

26, 1820, 

Dec 

1823. 

Isaac  Lea, 

II 

26, 1820, 

« 

1823. 

CaleU  Cannalt, 

II 

26, 1820, 

Dec. 

25, 1821. 

R  E/Griffith,  M.D., 

II 

25, 1821, 

Dec 

1824. 

W.  S.  Warder, 

Dec 

1823, 

II 

1824. 

J.  M.*Brewer, 

11 

1823, 

u 

1825. 

S.  G.  Morton,  M.D., 

II 

1824, 

u 

1826. 

J.  Dobson,                • 

II 

1824, 

M 

1829. 

Geo.  W.  Carpenter, 

<i 

1825, 

<l 

1826. 

S.  V.  Merrick, 

II 

1826, 

«< 

1829. 

W.  M.  Walmsley, 

II 

1826, 

« 

1827. 

C.  W.  Pennock,  M.D., 

II 

1827, 

« 

1829. 

C.  Iledelias, 

II 

1829, 

M 

1832. 

Thomas  McEaen,  M.D., 

II 

1829, 

M 

1831. 

P,  B.  Goddard,  M.D.. 

II 

1829, 

«< 

1832. 

William  Norris,  Jr., 

II 

1831, 

« 

1832. 

Walter  R.  Johnson, 

ii 

1832, 

«i 

1835. 

Daniel  Steinhauer, 

u 

1832, 

« 

1833. 

Robert  E.  Peterson, 

II 

1832, 

M 

1835. 

Thomas  D.  Mutter,  M.D., 

II 

1833, 

■  1 

1836. 

Robert  E.  Peterson, 

II 

1836, 

il 

1839. 

Algernon  S.  Roberts, 

ii 

1836, 

«l 

1837. 

\Vm.  S.  Vanx, 

*i 

1836, 

M 

18,52. 

A.  D.  Chaloner,  M.D., 

M 

1837, 

<4 

1838. 

B.  Pearsall, 

M 

1838, 

M 

1857. 

r 


46              AVIllTltRS— FIN4N 

t.  AND    PLnLIC 

;c;/.i«j 

R.  Pete™. 

Ih'c,    IbU'J, 

A.  D,  Chaloocr.  M.D., 

■■    iam. 

W,  S.ZuutElngor.  M.I).. 

"      !&«, 

Rol*rt  itridgM,  M.D., 

•'     1M3. 

adino«l  A»UmBttd. 

"     1S43. 

A,  I..  Elwyn,  M.n.. 

■'     1852. 

James  0.  Fishrr.  M.D.. 

"      1633. 

Bamuel  Anlnnpad. 

■'      1B54. 

Wlllkm  S.  V»iu. 

■'     18.15, 

Joseph  .IPBDW, 

■'     1857, 

Aubr«7  n.  Sniitb. 

■'    ier.s. 

COMMITTEE  ON  FIN 

Rnberl  BridpeB.  M.P., 

Dec.  18C0. 

Wm.  R.  Viiux. 

■'      18G9. 

Auhrry  II.  Smith. 

"     1809. 

^ 


ILICATIOS    CIIMMITTIKS. 

Hrrvtd  tmtO 

Uuc.  IMU. 

"  iwa. 

'■  U43. 

"  1849. 

"  lHi2. 

'■  IflM. 

"  185S. 

■■  lesa. 

--  lecs. 

■'  18G9. 

"  1869. 


PUBLICATION  COMMITTEE. 

Marrh  21),  181T,  K  romtnjtteo  wmi  apjiointrd  to  devise  a  pl^n  Bnil.make 
arraa^nicDU  to  pabllsh  a  JoDnitkl.  It  nnitKi'iitei]  of  Wm.  Maeture.  I'hoinas 
Cooper.  M.n.,  Rol.l,  M.  Paltprson,  M.Tl..  'nmrnui  Pny,  nciil.eu  Hainos, 
Georpe  Orel,  Tlmniiu  NuKull.  and  Joseph  11.  I>ulleB.  These  einht  penllemeTi 
served  aiilil  IVcember  1018.  Then  a  piiblicnlion  tommitlee.  nhich  included 
tliree  or  Ihem.  was  eleetcd. 

On  the  201h  al  Hny.  1B17.  the  first  pari  of  the  .Toiirnal  of  the  Acndcmy 
of  Naliirnl  Sciences  of  Philadelpliia  w.is  reported  f?ndy  to  bo  diatribiiled. 


George  Ord, 

nee.    I,  1818. 

Jan.  30, 1821. 

'I'homaa  Say. 

"      2D,  1818, 

Dec.        1825. 

R.  E.  Griffith,  M.n.. 

'■      29.1818, 

May    4,1819. 

Thomas  Nuttall, 

Jan.  .10,  1821, 

Dec.        1822. 

Joseph  H.  IluUes, 

nee.  29,  1818, 

1821. 

Isaac  lIa;B,.M.D., 

Jan.  30, 1821, 

1825. 

Isaac  Lea. 

"      30,  1821, 

182.5. 

R.  K.  Griffith,  M.n., 

nee.  25, 1821, 

182.i. 

Zaccheua  Collins, 

Mar.  30, 1819, 

Jon.  30,1821. 

W.  H.  Keating, 

nee.       1822, 

Dec.         1825. 

S.  G.  Morton,  M.P., 

ISS.^, 

1829. 

J.  P.  Wetherill, 

1825, 

"              1829. 

Williiira  Wetherill,  M.n., 

1825, 

1829. 

^ 


PUBLICATION   COMMITTEE.  47 


Ehvtfd 

S^rvrtf  tnifii 

J.  p.  Smith, 

Dec 

:.  1825. 

Doc. 

1829. 

R  Harlan.  M.D., 

•1 

1825, 

•• 

1829. 

Tho8.  McEuen.  M.D., 

«i 

1829. 

11 

1832. 

S.  W.  Conrad. 

<i 

1829, 

It 

1831. 

C.  Pickering.  M.D., 

i( 

1829. 

II 

1833. 

I.  Lnkens, 

II 

1829, 

II 

1831. 

Charles  A.  Poal90D, 

II 

1831, 

11 

1835. 

George  Ord, 

II 

1832, 

II 

1833. 

Airred  Langdon  Elwyn.  M.D., 

II 

1833, 

II 

1845. 

Thomas  F.  Betton,  M.D.. 

II 

1833, 

u 

1835. 

Wm.  P.  Gibbons.  M.D.. 

II 

1833, 

II 

1836. 

Thos.  McEoen,  M.D., 

u 

1835, 

It 

1«39. 

H.  D.  Rogers, 

M 

183.5. 

II 

1836. 

Walter  R.  Johnson. 

M 

1«36. 

tt 

1^37. 

Joseph  Caison.  M.D.. 

11 

1^36. 

tl 

1841. 

Edward  IlallowelU  M.D.. 

U 

1^36, 

u 

1837. 

Lewis  C.  Gann. 

l« 

1^37. 

II 

1839. 

Robert  Bridges.  M.D.. 

1* 

1^37. 

II 

1838. 

T.  A.  Conrad, 

II 

ivnp. 

II 

1840. 

G.  C.  Leib, 

CI 

isno, 

II 

1840. 

Ed.  Hallowell,  M.D., 

*4 

Lir>o. 

l« 

18^t3. 

Wm.  S.  Vanx, 

>« 

l.^4(). 

John  Simmons, 

•  1 

1.54(>. 

l« 

1P41. 

John  S.  Phillips. 

<l 

1.^41, 

II 

1844. 

W.  S.  Zantzinger.  M.D.. 

ti 

1341. 

41 

18-n. 

T.  A.  Conrad, 

il 

184.3. 

II 

1845. 

E.  Draper, 

t« 

I.H43, 

tl 

18.V4. 

A.  E.  Jessnp. 

tl 

13-U. 

tl 

lP4fi. 

John  Simmons, 

•  1 

184.3, 

tl 

1 845. 

Walter  R.  Johnson. 

ti 

1S45. 

11 

184«. 

Samnel  Ashmead, 

tl 

1845, 

ll 

1849. 

WUliam  Gambei.  M.D.. 

•  1 

1H45, 

1 1 

1849. 

Hum.  B.  Wilson,  M.D., 

.1 

l^'4«. 

•  k 

1847. 

Bobt.  H.  Grilltli;Uf^ 

»t 

l?<i7. 

June  26, 

1850.* 

SudI  Gen.  r     "•"'" 

tl 

1848. 

Mnv    \fy 

,  IH.M.* 

•  Dltfd. 


PtTBLlCATION    COMMITTEE — COCNOlLOEfl. 


Ekcud 

S»v^unta 

Tliomna  H.  WUgon,  M,P., 

I'eu.  1849. 

Dec 

18.13. 

ItuLwrt  lirid^fs,  M.D., 

•'     1649, 

■• 

lerj. 

HuoiupI  I'owel. 

■'     1851), 

1B51. 

iMiuu  Left,  LLI)., 

"     18.51, 

>• 

1865. 

W.  S.  W.  R(is«h«iiberp-T,  M.D.. 

•■      1851, 

Sepl, 

1854. 

n.  C.  HniiBun, 

"     1653. 

Dec. 

185-. 

Joseph  LeiJj.  H.D., 

■'     ieS4. 

W.  S.  ^V.  Bunctii-nbtTKer.  M.U.. 

"     1857, 

Jnly  26 

IBGO. 

Tlioffliu.  SUwoclson,  M.I). 

"     I860,  ^ 

Dec 

1865. 

Oeorgo  W.  Trjon,  Jr.. 

"      1865.  ' 

1868. 

.Tolii.  Cassiii, 

■'     1865, 

Jul. 

1869. 

K,l«ftr<l  J.  Nnlan,  M,D., 

■■      1868, 

Dec. 

1BT5, 

Jamo*  TysOD.  K.Vl.. 

1869. 

» 

1870. 

Oeorgo  W,  Tryou.  Jr.. 

Doe.  1870. 

•■      18T2. 

Gcorj^  H.  Horn.  M.D.. 

•'     18-5. 

COUNCILORB  t 

IsiiM  Leu,  LL.D., 

Dm.        1869. 

Dec. 

1874. 

I.^aac  Hays,  M.O., 

1869. 

1ST4. 

Ko(.,;rl  Bmlges,  M.P.. 

1869. 

May  Ifi 

1876. 

lidward  S.  Whelcn. 

1869, 

John  L.  Le  Conte,  M.D., 

1874, 

Feb,  :!3 

IS  75. 

R.  S.  Kcoderdiue,  M.T)., 

1674. 

GEorgo  H.  Horn.  M,D., 

Ptb.  23,  1875. 

J.  H.  Rclfield, 

May  16,  167G. 

J.  G.  Hunt,  M,n.. 

JoBfiph  IVhnrlon, 

" 

Joseph  Jeancs, 

" 

George  A.  Kiienig.  Pb.I)., 

" 

Gporge  Vam, 

" 

J.  S.  llaines, 

" 

W.  n.  nooKherty, 

" 

Biirmon  Allen,  M.D.. 

" 

•  DInil. 

t  Stom  \mi  iinlll  May,  1876,  Iho  ooiindl  conalatetl  of  The  t 
Amileiuy  «T1'I  fn'ir  cntincllora,  elerWd  nnimaHy  for  one  your.  1 
twdira  eonncllore:  fonr  W  be  eleotod  aaiiuaUy  Tor  three  yeani. 


For 

USE  in  LinriARY 


I.  - ....  J 


DO     f;Cl      i  ....!. 'iGVil 


